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FINAL REPORT 
ADMINISTRATIVE ORDER ON CONSENT FOR REMOVAL ACTION 

WELLS G & H SUPERFUND SITE 
60 OLYMPIA AVENUE 

WOBURN, MASSACHUSETTS 
CERCLA DOCKET #01-2003-0023 

 

1.0 INTRODUCTION 
 
GeoInsight, Inc. (GeoInsight) prepared this Final Report at the request of Olympia Nominee Trust 
regarding activities completed at 60 Olympia Avenue in Woburn, Massachusetts (the Property). 
Refer to Figure 1 for the location of the Property.  This Final Report was prepared to address 
certain requirements of the Administrative Order on Consent for Removal Action (CERCLA 
Docket No. 01-2003-0023; the “Order”) entered into by Olympia Nominee Trust and the United 
States Environmental Protection Agency (USEPA) on March 17, 2003. 
 
Soils impacted with polycyclic aromatic hydrocarbons (PAHs) and polychlorinated biphenyl 
(PCBs) were identified in two localized areas at the Property, as shown on Figure 2.  Reported 
concentrations of PAHs and PCBs in soil samples collected from these respective areas exceeded 
action levels specified in the 1989 Record of Decision (ROD).  As described in Section VIII of the 
Order, the Removal Action and work required under the Order included removal of surface soil 
with PAH and PCB impacts and additional characterization of and development of a work plan to 
address trichloroethene (TCE)-impacted subsurface soils within the former drum disposal area 
(FDDA).   
 
Consistent with paragraph 35 of the Order, this Final Report summarizes activities associated 
with the Removal Action, including the excavation and off-site disposal of surface soil from the 
PAH and PCB areas.  As described below, the Removal Action successfully remediated PAH and 
PCB impacts to achieve the action levels specified in the 1989 ROD.  Therefore, the objectives of 
the Removal Action have been achieved.  
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2.0 BACKGROUND 
 
2.1 PAH AREA 
 
Sampling activities performed by Ebasco Services Incorporated (Ebasco) in 1987 during the 
Remedial Investigation for the Wells G & H Superfund Site included sampling and analysis of soils 
located along the western portion of the Property, near the railroad line located on the western 
border. At the southernmost sampling location (SS-04), PAHs were detected in shallow soils  
(0 to 1 foot below the ground surface (bgs)) at a total PAH concentration of 6.375 milligrams per 
kilogram (mg/kg). The sampling location was located between City of Woburn and Massachusetts 
Water Resource Authority (MWRA) sewer manholes that are situated at the southwestern corner 
of the Olympia Property, near the property line with Wildwood to the south. However, it must be 
noted that the 1987 samples were primarily collected from 0 to 2 feet bgs (12 samples) and 2 to 4 
feet bgs (3 samples). Only one sample was collected from 0 to 1 foot bgs, and that was the sample 
with the highest reported PAH concentrations (sample SS-04; 0 to 1 foot). 
 
Because the concentration of total carcinogenic PAHs (cPAH) detected in the soil sample was 
greater than the Wells G & H Superfund Site action level for total cPAHs (0.694 mg/kg), the 1989 
ROD specified that 5 cubic yards of PAH-impacted soil be removed from the SS-04 location of the 
Olympia Property.  
 
2.2 PCB AREA 
 
PCBs were not detected in the 1987 samples collected from the Olympia Property by Ebasco. 
Subsequent soil sampling performed in 2002 by TRC Environmental Corporation (TRC) on behalf 
of USEPA identified a localized area of PCB impacts to surficial soil in the FDDA, located in the 
central portion of the upland area on the western portion of the Olympia Property (see Figure 2). 
The highest concentration of PCBs (33 mg/kg) was detected in a surficial soil sample collected 
adjacent to a small area that was occupied at the ground surface by a rubber-like material.  The 
rubber-like material was mostly exposed at the ground surface, but was locally buried under 
approximately one inch of soil/woodland litter.  The thickness of the rubber-like material was 
greatest (approximately 1.5 inches) near well TEST-1.  The thickness of the rubber-like material 
decreased radially outward from TEST-1 and was typically approximately 0.25-inches thick over 
much of the area.   
 
Based upon these sampling results, PCBs were considered to be present in exposed surface soil, as 
summarized in a USEPA Memorandum dated February 14, 2003. USEPA determined the PCB 
impacts in surface soils in this area represented a direct contact threat and that these soils should 
be removed, as described in Order.  The Order noted that the site-specific risk-based cleanup level 
for PCBs established in the 1989 ROD was 1.04 mg/kg. 
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2.3 REMOVAL ACTION WORK PLAN 
 
On April 16, 2003, GeoInsight submitted a document titled “Work Plan, Remedial Action, 60 
Olympia Avenue, Woburn, Massachusetts” to USEPA on behalf of Olympia Nominee Trust.  The 
Work Plan described proposed activities, including collection of additional soil samples to define 
the horizontal and vertical extent of PAH and PCB impacts to shallow soils in these areas, and the 
excavation and off-site disposal of impacted soil from the PAH and PCB areas.  USEPA approved 
the Work Plan on April 24, 2003.   
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3.0 PAH AREA – REMOVAL ACTION ACTIVITIES 
 
3.1 INITIAL SOIL REMOVAL ACTIVITIES - 2003 
 
3.1.1 Pre-Excavation Soil Sampling 
 
On April 10, 2003, GeoInsight collected soil samples SPS-1 through SPS-8 from the PAH area.  Soil 
samples collected from the PAH area were designated by the prefix SPS for “Southern Property 
Sample.”  The samples were collected at depths of 0 to 6 inches bgs using hand tools.  Soil samples 
were submitted to Spectrum Analytical Inc. (Spectrum) of Agawam, Massachusetts for laboratory 
analysis of PAH via USEPA Method 8270.  Sample locations are shown on Figure 3.  Analytical 
results are included in Table 1 and a copy of the laboratory analytical report is included in 
Appendix A.  PAH were reported in each of the soil samples, and concentrations of cPAH in the 
SPS-4 and SPS-7 soil samples exceeded the ROD action level. 
 
3.1.2 Pre-Disposal Soil Characterization 
 
On April 11, GeoInsight collected one soil sample (SPS-Disposal) from the PAH impacted area for 
pre-disposal soil characterization.  The approximate location of the pre-disposal soil 
characterization sample is shown on Figure 3.  The soil sample was submitted to Groundwater 
Analytical Inc. of Buzzards Bay, Massachusetts for disposal criteria analyses including volatile 
organic compounds (VOCs), total petroleum hydrocarbons (TPH), PCBs, metals, corrosivity, 
ignitability, and reactivity.  The analytical results for the soil characterization sample are 
summarized in Table 2 and the laboratory analytical report is included in Appendix A. 
 
3.1.3 Permits 
 
On April 11, 2003, GeoInsight submitted an application for an 8(m) permit from the 
Massachusetts Water Resource Authority (MWRA) to work in the vicinity of the sewer line.   
On June 6, 2003, MWRA issued 8(m) permit #03-04-223M to GeoInsight regarding Removal 
Action activities.  A copy of the permit is included in Appendix B. 
 
GeoInsight contacted the City of Woburn Engineering Department to evaluate whether a similar 
permit was required to conduct work in the vicinity of the City’s sewer line.  Discussions with Brett 
Gonsalves of the Woburn Engineering Department indicated that a permit would not be 
necessary to work in the vicinity of the sewer line.  GeoInsight also contacted the Superintendent 
of the Woburn Department of Public Works to discuss field activities and confirm the information 
provided by Mr. Gonsalves.  GeoInsight obtained Dig Safe permits (#2003-161-0418 and #2003-
230-4412) for utility clearance once the Work Plan was approved.  
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3.1.4 Soil Excavation and Post-Excavation Sampling 
 
On June 4, 2003, GeoInsight oversaw the excavation of approximately 3 cubic yards of soil from 
the PAH area.  Erosion control measures, consisting of mulch wattles, were installed prior to 
excavation around the planned excavation area on the east side abutting the wetland area.  The 
excavated soil was consolidated with the soil excavated from the PCB area (described in Section 
4.1.4 below) and subsequently transported off-site for disposal with the soil from the PCB area.  
The area was not backfilled because only a relatively thin layer of surface soil was removed.   
 
On June 4, 2003, GeoInsight collected eight post-excavation soil samples, identified as SPE-1 
through SPE-8, for laboratory analysis of PAH via USEPA Method 8270.  Refer to Figure 3 for the 
locations of the post-excavation soil samples.  Analytical results are included in Table 1 and a copy 
of the laboratory report is included in Appendix A.  Of the eight post-excavation samples, reported 
concentrations of cPAH exceeded the ROD level in three of the samples, which were generally 
located along the western side of the excavation.  
 
3.2 FOLLOW-UP SOIL REMOVAL ACTIVITIES - 2022 
 
On April 8, 2022, the USEPA provided a Technical Memorandum that included a statistical 
evaluation of the PAH area sample results.  Two pre-excavation samples (from areas that were not 
subsequently excavated) and eight post-excavation samples were used to evaluate post-excavation 
conditions. USEPA’s 1993 Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons was followed to calculate the benzo(a)pyrene (BaP) equivalent concentrations for the 
seven identified cPAHs in each sample. The BaP equivalent concentrations were calculated using 
the assigned Relative Potency Factors (RPFs) from the USEPA guidance. USEPA’s ProUCL software 
was used to calculate the 95 percent Upper Confidence Limit (UCL) of the arithmetic mean for the 
BaP equivalent concentrations of these ten samples, and the 95 percent UCL of the arithmetic 
mean recommended by the ProUCL software was 1.004 mg/kg. The Technical Memorandum noted 
that this calculated UCL of the arithmetic mean exceeded the ROD Action Level of 0.694 mg/kg for 
cPAHs.  A copy of the April 8, 2022 technical memorandum is included as Appendix C. 
 
In response to the April 8, 2022, Technical Memorandum, GeoInsight submitted Action Plan, 
which outlined the proposed further response actions for the PAH area, to USEPA on April 27, 
2022.  This Action Plan was revised per USEPA comments received on May 10, 2022 and a 
Revised Action Plan was submitted on May 12, 2022.  USEPA approved the Work Plan on May 16, 
2022.  The completed response actions are summarized below.  
 
3.2.1 Area Preparation 
 
Recent field observations of the area conditions indicated low overgrowth, small saplings, and one 
large tree in the proposed work area between the manholes. Small saplings and brush were 
removed to prepare the area for excavation following pre-disposal soil characterization sampling 
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(described in Section 3.2.2 below). Because the tree is located between the manholes, and east of 
the post-excavation sample location SPE-8, excavation activities were limited to the edge of the 
tree and associated root structure. The tree was not removed in order to minimize impacts to 
nearby wetlands by limiting disturbance of deeper soils. Prior to site activities, erosion control 
measures, consisting of mulch/straw wattles, were installed around the planned excavation area 
on the east side abutting the wetland area. 
 
3.2.2 Pre-Disposal Soil Characterization 
 
On May 20, 2022, GeoInsight collected two pre-excavation soil samples to characterize soil for 
disposal purposes. One soil sample consisted of a composite of six grab samples collected from the 
proposed excavation area from depths of 0 to 12 inches bgs. The composite sample was submitted 
to a laboratory for analysis of the following parameters: 
 

 Semi-volatile organic compounds by USEPA Method 8270D; 
 Resource Conservation and Recovery Act (RCRA) 8 metals by Method 6010D or 7471B; 
 Polychlorinated biphenyls (PCBs) by USEPA Method 8082A;  
 Total Petroleum Hydrocarbons (TPH) by USEPA Method 8015D; 
 Specific conductance by USEPA Method 9050A; 
 pH by USEPA Method 9045D;  
 Ignitability by USEPA Method 1030; and 
 Reactive cyanide and sulfide by Method 125. 

 
The second soil sample was a grab sample collected from the approximate center of the proposed 
excavation area, near the SS-3 soil sample location, from a depth of 0 to 12 inches bgs and 
analyzed for volatile organic compounds (VOCs) by USEPA Method 8260C. VOCs were not 
detected in the soil sample collected from the SS-3 soil sample location. 
 
Due to elevated levels of chromium in surface soil detected in the 2003 pre-disposal soil sample 
collected from the PAH area, toxicity characteristic leaching procedure (TCLP) analysis for 
chromium was performed on April 11, 2003, by USEPA Method 1311 to determine if the soil 
should be considered a characteristic hazardous waste. TCLP analysis for chromium by USEPA 
Method 1311 was performed again on a sample collected on May 20, 2022. Concentrations of 
leachable chromium from the TCLP analysis of the April 2003 and May 2022 pre-disposal 
characterization samples were below the characteristic hazardous waste threshold.   
 
Disposal characterization analytical results from the 2022 samples are summarized in Table 3 and 
copies of the laboratory analytical reports are included in Appendix A. Soil testing requirements 
were coordinated with the disposal facility. Based upon the soil pre-disposal characterization 
testing completed in May of 2022, the Clean Earth facility in Loudon, New Hampshire was 
selected to process the excavated soil for thermal treatment.  
 
An Off-Site Rule Compliance Request Form was prepared and submitted to the On-Scene 
Coordinator (OSC) for the regional Off-Site Rule Coordinator’s review and determination. The 
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regional Off-Site Rule Coordinator, approved our request on June 9, 2022, confirming the 
proposed receiving facility was acceptable to receive the waste.  
 
3.2.3 June 2022 Soil Excavation and Post-Excavation Sampling 
 
In June 2022, two focused rounds of soil excavation and sampling were performed in the area 
between two MWRA and City of Woburn sewer manholes, particularly in the area of the three  
2003 post-excavation soil samples where reported cPAH concentrations exceeded the ROD level 
of 0.694 mg/kg.  Figure 4 shows the proposed excavation area relative to features in the PAH area. 
 
On June 16, 2022, excavation was focused on the western portion of the 2003 excavation area, in 
the vicinity of 2003 post-excavation samples SPE-1, SPE-6, and SPE-8. The excavation measured  
approximately 7 feet wide by 18 feet in length and approximately one foot deep. This excavation 
generated approximately 5 cubic yards of soil.  
 
Soil was removed with a mini excavator and placed in a roll-off container and covered to prevent 
dust generation and reduce rainwater infiltration. The June 16, 2022 excavation was able to 
minimize impacts to the tree by excavating around the tree roots. During excavation, airborne 
dust was evaluated visually, and the activities did not generate significant airborne dust.   
 
On June 16, 2022, a total of ten post-excavation samples were collected from the excavation area 
for laboratory analysis of PAH by USEPA Method 8270D. Six samples were collected from the 
sidewalls (SS-1-SIDEWALL, SS-2-SIDEWALL, SS-4-SIDEWALL, SS-6-SIDEWALL, SS-8-SIDEWALL, 
SS-10-SIDEWALL) and four samples were collected from the base (SS-3-BOT, SS-5-BOT,  
SS-7-BOT, SS-9-BOT). Two soil samples were collected from each of the east and west side walls 
(4 samples) and one sample was collected from each of the north and south side walls (2 samples). 
These sidewall samples were collected of soil representing the 0 to 12-inch bgs depth interval at 
each sidewall. The four samples collected from the base of the excavation were collected at a 
depth of 12 to 18 inches bgs. One duplicate soil sample was also collected to evaluate sample 
variability. The approximate locations of the June 16, 2022 post-excavation samples are shown on 
Figure 5. 
 
Of the ten samples taken on June 16, 2022, concentrations of BaP equivalents1 in four of the  
post-excavation samples exceeded the ROD Action Level of 0.694 mg/kg. These four samples 
were two sidewall samples (SS-4-SIDEWALL and SS-10-SIDEWALL) and two bottom samples  
(SS-7-BOT and SS-9-BOT). Refer to Table 4 for a summary of the June 16, 2022, results, and  
Table 5 for a summary of the June 16, 2022, sample BaP equivalent concentrations. A copy of the 
laboratory analytical report is included in Appendix A.  
 

 
1 The BaP equivalent concentration is calculated by summing the detected concentrations in each sample multiplied by 
their respective Relative Potency Factors from EPA's 1993 Provisional Guidance for Quantitative Risk Assessment of 
Polycyclic Aromatic Hydrocarbons. 
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Based upon these results, a second round of soil excavation and sampling was performed on  
June 28, 2022. The excavation targeted areas based on the sample results from June 16, 2022. 
Specifically, the four locations where BaP equivalent concentrations exceeded the ROD Action 
Level, as described above, were targeted for further excavation. While the PAH concentrations in 
sample SS-8-SIDEWALL did not exceed the ROD Action Level, soil from this sample location was 
removed as part of the general excavation at the southern end of the excavation area. These five 
samples (the four samples where the ROD Action Level was exceeded plus SS-8-SIDEWALL) are 
shaded gray on Table 4 because soil at these locations was subsequently excavated and removed.  
 
Approximately 3 cubic yards of soil were excavated with a mini-excavator or using hand tools and 
placed into the roll-off container. The presence of a small amount of a chalky white substance, 
suspected to be ash, was noted near the SS-9-BOT location prior to excavation. The excavation in 
this area, the southern end of the original excavation area, followed visual traces of this substance. 
A large rock was removed, along with some tree roots, during the excavation, and the small 
volume of soil with the white ash-like substance was successfully removed. During excavation, 
airborne dust was evaluated visually, and the activities did not generate significant airborne dust.  
 
On June 28, 2022, six additional post-excavation soil samples were collected from the sidewalls 
and bottom of the excavation for laboratory analysis of PAH by USEPA Method 8270D. The six 
soil sample locations, as well as the approximate outline of the excavation area, are shown on 
Figure 6. The samples consisted of four sidewall samples (one collected from the 0-12 inch bgs 
depth interval [SS-11-SIDEWALL] and three collected from the 0-36 inch bgs depth interval  
[SS-13-SIDEWALL, SS-14-SIDEWALL, and SS-15-SIDEWALL]) and two bottom samples  
(one collected at the 24-30 inch bgs interval [SS-12-BOT] and one collected at the  
36-42 inch bgs interval [SS-16-BOT], commensurate with the depth of the excavation). 
 
The June 28, 2022, sample results are summarized in Table 6, and a copy of the laboratory 
analytical report is included in Appendix A. The BaP equivalent concentrations for each of the six 
samples were below the ROD Action Level of 0.694 mg/kg and are discussed further below. 
 
3.2.4 Work Area Restoration and Soil Disposal 
 
On July 7, 2022, the excavation was backfilled and graded with clean fill obtained from Benevento 
Sand & Gravel in North Reading, Massachusetts. The erosion controls will be left in place until 
vegetation resumes in the area.  
 
On August 17, 2022, Trident Environmental Group transported the roll-off container, which 
contained approximately 10 tons of soil, to the Clean Earth facility in Loudon, NH, under a 
Material Shipping Record. A summary of the amount of soil removed from the PAH area is 
included in Table 7. A copy of the disposal documentation is included in Appendix D.  
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3.3 POST-REMOVAL ACTION DATA EVALUATION 
 
Following receipt of the June 28, 2022 sample results, GeoInsight performed a compliance 
evaluation using 17 soil samples from the PAH area that represent post-excavation conditions, 
including pre-excavation samples collected from soil that was not subsequently excavated.  
The 17 samples include pre- and post-excavation samples from 2003 and 2022, and the six 
samples from the June 28, 2022, sampling. Together, the 17 samples represent current conditions 
and provide sufficient spatial coverage at the PAH area, as shown on Figure 7.  
 
The BaP equivalent concentrations in each of the 17 samples that are considered to be 
representative of post-excavation conditions are below the ROD Action Level of 0.694 mg/kg. To 
further evaluate post-excavation soil quality, GeoInsight conducted a compliance evaluation in a 
manner consistent with the approach described in an April 8, 2022, Technical Memorandum 
provided by USEPA, as described above. BaP equivalent concentrations for each sample result 
were calculated using the assigned RPFs, as shown in Table 8. The laboratory reporting limit for 
BaP was used for those samples where cPAH were not detected. EPA’s ProUCL software version 
5.1 (2016) was used to calculate a 95 percent UCL of the arithmetic mean for the BaP equivalent 
concentrations. The ProUCL output is included as Appendix E. 
 
The 95 percent UCL of the arithmetic mean recommended by the ProUCL software for this data 
set is 0.189 mg/kg (see Table 8 and Appendix D). The calculated 95 percent UCL of the arithmetic 
mean is well below the ROD Action Level of 0.694 mg/kg for cPAHs.  
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4.0 PCB AREA – REMOVAL ACTION ACTIVITIES 
 
4.1 SOIL REMOVAL ACTIVITIES - 2003 
 
The 2003 Removal Action focused on removing surface soil contaminated with PCBs, beginning at 
the ground surface.  Surficial soil samples were initially collected in a grid pattern at a 5-foot 
spacing from the area of interest to delineate the impacts to surficial soil. As the excavation 
proceeded with depth, perimeter samples were collected to bound the lateral extent of impacted 
areas, and bottom samples were collected to assess the vertical bounds. The highest PCB 
concentrations were identified to be near the ground surface and generally decreased with depth.  
Specific information regarding the 2003 Removal Action for the PCB area is summarized below. 
 
4.1.1 Pre-Excavation Soil Sampling 
 
As part of the Removal Action, additional characterization activities were completed to define the 
horizontal and vertical extent of PCB impacts to shallow soil in the vicinity of the TEST-1 well 
location, as shown on Figure 8.  On April 10, 2003 GeoInsight collected 18 soil samples from the 
PCB-impacted area to evaluate the distribution of PCBs in surficial and shallow soil.  Soil samples 
collected from the PCB area were designated by the prefix CPS for “Center Property Sample.”  
During the initial soil sampling event, the sampling area was defined by an approximately 20-foot 
square sampling grid.  This square grid was subsequently sub divided equally into nine smaller 
squares, with soil samples collected from the “nodes” (i.e., intersection points) of the resultant grid.  
The resulting spacing between each sample node was approximately 6.7 feet.  After the initial 
sampling square was established, field observations and laboratory results indicated that the 
extent of the rubber-like material extended beyond two of the original square boundaries.  
Therefore, the sampling grid was extended to the north and east (by one square) using the same 
node spacing established in the original square. 
 
Soil samples were collected by hand with disposable trowels or spoons.  A total of 16 shallow soil 
samples (CPS-1 to CPS-10 and CPS-12 to CPS-16) were collected between 0 and 6 inches below 
ground surface (bgs).  A shallow soil sample was not collected at node CPS-11 because this area 
was previously characterized by TRC (Sample FDD-003, the “center sample” was collected 
approximately 2.5 feet southeast of the CPS-11 location).  Deeper soil samples were also collected 
at three locations.  Sample CPS-11D was collected from 9 to 12 inches bgs, and samples CPS-5D 
and CPS-7D were collected at 12 inches bgs.  Soils encountered at each sampling location 
consisted of tan, well-sorted sand with lesser amounts of gravel.  Stained soil was not observed. 
 
The approximate extent of the surfical “rubber-like” material is indicated on Figure 8.  If one of the 
sampling locations (based upon the 6.5-foot grid spacing) was located in an area where the rubber 
like material was present, a hole was cut in the rubber material and the sample was collected from 
the underlying 6-inch interval. 
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Soil samples were submitted to Spectrum Analytical Inc. Spectrum of Agawam, Massachusetts for 
analysis of PCBs by EPA Method 8082.  Analytical results are included in Table 9.  The table 
includes two laboratory duplicate samples that were submitted for samples CPS-7D and CPS-14. 
 
PCBs were detected in the soil samples at concentrations ranging from “not detected” above the 
laboratory reporting limit (approximately 0.25 mg/kg) to 26.5 mg/kg.  The highest PCB 
concentrations were detected in soil samples from the northern and eastern boundaries of the 
sampling grid.  Therefore, additional pre-excavation soil sampling was conducted in these areas. 
 
On April 22, 2003 eight additional surficial soil samples designated CPS-17 through CPS-24 were 
collected to the east and north of the original sampling area using a spacing identical to the 
original sampling grid.  Soil samples were collected from 0 to 6 inches bgs.  PCBs were not 
detected in these eight samples above the reporting limit of 0.25 mg/kg.  Analytical results for 
these samples are included in Table 9. 
 
Of the 26 soil samples collected during the initial characterization events, reported PCB 
concentrations in six of the samples (not including the lab duplicate sample associated with CPS-
14) exceeded1.04 mg/kg.  Overall, the concentrations of PCBs in impacted soil above the target 
concentration ranged from 3.00 mg/kg (lab duplicate sample from CPS-14) to 26.5 mg/kg (CPS-
13).   
 
Based upon the pre-excavation soil samples collected on April 10 and 22, 2003, the excavation 
area was defined to be soil beneath, and in the immediate vicinity of, soil samples CPS-5, CPS-6, 
CPS-9, CPS-10, CPS-13, and CPS-14.  Soil beneath the “rubber-like” material was also identified as 
material to be included in the excavation activities. 
 
4.1.2 Remediation Waste Characterization 
 
On April 11, 2003, GeoInsight collected one soil sample (CPS-Disposal) from the PCB impacted 
area for pre-disposal characterization.  The soil sample was submitted to Groundwater Analytical 
Inc. of Buzzards Bay, Massachusetts for disposal criteria analyses including volatile organic 
compounds (VOCs), total petroleum hydrocarbons (TPH), PCBs, metals, corrosivity, ignitability, 
and reactivity.  The analytical results for the soil characterization sample are included in Table 2 
and a copy of the laboratory analytical report is included in Appendix A. 
 
4.1.3 Permits 
 
As described in Section 3.1.3 above, GeoInsight obtained an 8(m) permit #03-04-223M from 
MRWA regarding Removal Action activities (a copy of the permit is included in Appendix B).  The 
Cit of Woburn did not require a permit to work in the vicinity of the City’s sewer line.   
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4.1.4 Soil Excavation and Post-Excavation Sampling 
 
Based upon the results of the initial soil characterization activities, GeoInsight coordinated and 
oversaw the removal of PCB-impacted soils at the Olympia Property.  Trident Environmental 
Group (Trident) of Marlborough, Massachusetts excavated and placed PCB-impacted soils in 
transportation containers.  Impacted surficial and shallow soil was removed using a combination 
of hand tools and a small backhoe.  During soil excavation activities GeoInsight collected 
confirmatory soil samples from the excavation bottom and sidewalls (including duplicate soil 
samples).  The confirmatory soil samples were submitted to Spectrum for laboratory analysis of 
PCBs using EPA Method 8082.   
 
Soil excavation activities in the PCB area began on June 3, 2003.  The soil located under the 
“rubber-like” material was excavated to a depth of 6 inches bgs.  Prior to excavation, the “rubber-
like” material was removed and placed into four 55-gallon containers for disposal.  Excavated soil 
was placed in cubic yard containers (Waste Packs) that were labeled in the field.  A total of 13 
Waste Packs of surficial soil were generated on this date.  On June 3, 2003, GeoInsight collected 
21 post-excavation soil samples from 19 locations (CPE-1 through CPE-19 and field duplicate 
samples of CPE-9D and CPE-19D) from the sidewalls and bottom of the excavation.  Sidewall 
samples were collected at 11 locations at a spacing interval of one sample every 10 feet.  Samples 
from the bottom of the excavation were collected at 8 locations based upon a sampling frequency 
of one sample for every 100 square feet of excavation footprint.   
 
PCB concentrations were detected in the samples from 7 of the 19 sampling locations at 
concentrations that exceeded the ROD target cleanup level (Table 10).  Figure 9 illustrates the 19 
sampling locations and the corresponding PCB concentration for each sample.  The highest PCB 
concentrations were detected in samples CPE-13, CPE-14, and CPE-3 at concentrations of 19.6 
mg/kg, 22.7 mg/kg, and 26.2 mg/kg, respectively..  Additional excavation activities were required 
to remove impacted soil that remained in these locations. 
 
Before proceeding with additional excavation activities, two soil borings (designated CPE-20 and 
CPE-21) were advanced on June 11, 2003 to characterize the vertical extent of PCB-impacted soil 
within this area of the excavation.  The locations of the borings are illustrated on Figure 9.  In each 
boring, soil samples were collected at depths of 6 inches, 12 inches, 18 inches, and 24 inches below 
the bottom of the excavation (which, after the first excavation, was approximately 6 inches below 
the original ground surface). The highest PCB concentrations detected in borings CPE-20 and 
CPE-21 were 10.6 mg/kg and 7.8 mg/kg, respectively. PCB at concentrations above the ROD clean 
up level extended to depths of 18 inches below the bottom of the excavation at location CPE-20 
and 6 inches below the bottom of the excavation at location CPE-21.  Ground water was 
encountered in these borings at approximately 3 feet below the bottom of the excavation.  
Analytical results for these soil samples are included in Table 10. 
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Additional soil excavation activities were conducted on June 25, 2003.  Based upon the analytical 
results from the soil boring CPE-20 and CPE-21, the excavation was divided into two sections: an 
area in the northeast corner of the sampling grid (near CPE-20) and a smaller area located around 
monitoring well TEST-1 (near CPE-21).  The area in the northeast corner was excavated to a total 
depth of 2.5 feet bgs, and the area around TEST-1 was excavated to a total depth of one foot bgs.  
The depth of excavation on the northeast corner was limited by the presence of the water table 
that was observed at approximately 2.5 feet bgs.  GeoInsight collected 20 post-excavation soil 
samples (CPX-1 through CPX-20) from the sidewalls and bottom of the excavated areas according 
to the confirmatory sampling spacing described for the previous events.  PCB concentrations in 5 
of the 20 post-excavation samples collected exceeded the ROD target cleanup level of 1.04 mg/kg 
(Table 10).  Figure 10 illustrates the 20 sampling locations, the two additional excavation areas, 
and the PCB concentrations for each sample.  Based upon the June 25, 2003 sampling results, PCB 
concentrations in soil in the northeast corner of the original sampling grid exceeded the ROD 
target level and required additional excavation. 
 
On July 31, 2003, soil excavation was conducted to the northeast of TEST-1 and beyond the 
original sampling grid to the east, as shown on Figure 11.  Approximately 1 foot of soil was 
removed from the area to a total approximate depth of 3.5 feet bgs.  During excavation activities 
the water table was located approximately 2 feet bgs and excavated soils were saturated with 
groundwater.  GeoInsight collected eight post-excavation soil samples (PCB-X-1 through PCB-X-
8) from the sidewalls and bottom of the excavated area.  Figure 11 illustrates the soil sampling 
locations and the concentrations of PCBs detected in each sample.   
 
The excavated soil was placed in a temporary dewatering cell that was constructed so that ground 
water in the excavated soil would drain back into the excavation.  The dewatering cell was built 
adjacent to the south side of the PCB excavation area and consisted of four 4 by 8 foot plywood 
sheets placed on the ground and covered with a water-permeable geofabric.  Hay bales were 
placed on three sides of the holding cell and the membrane was draped and secured over the hay 
bales to contain the excavated soils in the cell.  The open end of the holding cell faced towards the 
excavation area to allow for ground water to drain back into the excavation.  On August 28, 2003, 
after sufficient time to allow water to drain out of the soil, the soil in the dewatering cell was 
placed into waste packs. A summary of material removed from the PCB area is included in Table 7. 
 
PCB concentrations in 6 of the 8 post-excavation samples met the target concentration of 1.04 
mg/kg established by the ROD (Table 10 and Figure 11).  Two soil samples collected at a depth of 3 
to 3.5 feet bgs were above the ROD target.  However, these samples were collected at depths 
greater than 3 feet below grade, are located below the normal water table, and soil at this depth is 
not considered to be surface soil. 
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4.1.5 Equipment and Decontamination 
 
The PCB-impacted soil was excavated using a combination of hand tools and a small rubber track 
backhoe.  The equipment was operated by licensed operators with OSHA HAZWOPR 
certifications.  At the completion of each excavation event, the small backhoe and hand tools used 
were cleaned using a pressure washer in a self-contained decontamination pool that was placed 
adjacent to the work area.  Rinsate water was collected and pumped from the pool into 55-gallon 
containers for off-site disposal.  During the soil excavation activities, personal protective 
equipment, plastic sheeting, sampling equipment, and filter fabric was collected and disposed in 
waste packs for off-site disposal. 
 
4.2 FOLLOW-UP ACTIVITIES - 2022 
 
USEPA provided an April 8, 2022, Technical Memorandum (Appendix C) that evaluated the  
post-excavation PCB soil concentrations relative to the ROD Soil Action Levels using a statistical 
approach. The Technical Memorandum considered four pre-excavation soil samples and 33 soil 
samples collected during the excavation that are representative of post-excavation conditions. 
The concentrations from these 37 samples were used to calculate the 95 percent UCL of the 
arithmetic mean concentration using the USEPA’s ProUCL program. The resultant 95 percent 
UCL of the arithmetic mean identified in the Technical Memorandum was 0.778 mg/kg, which is 
less than the ROD Soil Action Level of 1.04 mg/kg. 
 
The May 2, 2022 Revised Action Plan stated that GeoInsight would conduct a review of the data 
retained for the statistical analysis for the PCB area, the sample distribution and appropriate UCL 
calculation methods would be identified, and that GeoInsight would independently calculate a 95 
percent UCL of the arithmetic mean using the ProUCL program. In addition, GeoInsight would 
evaluate the representativeness of the existing data set for the samples collected in the PCB area 
to identify whether adequate sampling coverage was attained.  
 
4.3 POST-REMEDIATION DATA EVALUATION 
 
As part of the Removal Action, soil samples were collected to define the horizontal and vertical 
extent of PCB impacts to shallow soil near the TEST-1 well location at the Olympia Property. In 
April 2003, a total of 26 pre-excavation soil samples were collected and submitted for laboratory 
analysis. As shown on Figure 8, the April 2003 sampling activities successfully delineated the 
horizontal extent of PCB contamination in the surficial soils (0 to 6 inches) in this area, as the 
concentrations in the perimeter sample locations to the north, east, south, and west of the TEST-1 
well location were either below the laboratory reporting limits or below the ROD-specified clean 
up level. This delineation allowed for targeted excavation vertically downward in the areas where 
PCB concentrations exceeded the ROD Action Level. 
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Between June and August 2003, three rounds of soil excavation and post-excavation sampling 
were completed in the PCB-impacted area. At the conclusion of the iterative soil excavation, 
which included the collection of perimeter samples to delineate areas to target for the next round 
of excavation, there remained only two sample locations where concentrations exceeded the ROD 
Action Level of 1.04 mg/kg (see Figure 11). However, these samples were taken from between 3 to 
3.5 feet below grade, which is below the water table. Soils at this depth are not considered to be 
surface soil and are not anticipated to result in direct human contact. Therefore, this Removal 
Action remediated PCB impacts in surface soil that represented a direct contact threat, as 
identified by USEPA in the February 14, 2003 memorandum.  
 
The April 8, 2022 Technical Memorandum provided by USEPA included a compliance evaluation 
of the 2003 PCB Removal Action. As described above, this compliance evaluation used a statistical 
approach to identify the 95 percent UCL on the arithmetic mean concentration of 37 PCB sample 
results and compare it to the ROD Action Level. The 95 percent UCL identified in the output from 
the ProUCL software was 0.778 mg/kg, which is below the ROD Action Level of 1.04 mg/kg for 
total PCBs.  
 
GeoInsight reviewed the analytical data set to identify soil samples that represent post-
excavation soil conditions. GeoInsight concurs with the selection of the 37 sample locations used 
in the April 8, 2022 Technical Memorandum; these samples are a combination of  pre- and post-
excavation samples that are representative of current conditions and provide sufficient spatial 
coverage of the PCB-impacted area. Soil samples selected for the analysis are highlighted on 
Figures 8 through 11. Figure 12 shows the locations of each of the 37 representative soil samples, 
with the PCB concentrations at each soil sample location. GeoInsight utilized the ProUCL 
software to independently derive the 95 percent UCL of the arithmetic mean concentration from 
the same 37 sample locations (Table 11). GeoInsight found the ProUCL software recommendation 
for the 95 percent UCL of the given data set to be 0.778 mg/kg, which matches the value identified 
in the April 8, 2022 Technical Memorandum. The ProUCL output generated by GeoInsight for the 
PCB area is included as Appendix F. The statistical analysis therefore supports the conclusion that 
the Removal Action has achieved compliance with the ROD clean-up goals. 
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5.0 TCE IN SUBSURFACE SOIL 
 
Characterization activities associated with TCE impacts to subsurface soil within the FDDA were 
summarized in the “Revised TCE Work Plan, Removal Action, 60 Olympia Avenue, Woburn, 
Massachusetts (the “TCE Work Plan”) submitted to the USEPA on January 28, 2004.  The USEPA 
approved the TCE Work Plan (with conditions) on March 10, 2004.  Refer to the TCE Work Plan 
for additional information regarding soil characterization activities conducted to evaluate TCE in 
subsurface soil.  USEPA and Olympia Nominee Trust entered into a separate Administrative Order 
on Consent for Removal Action (CERCLA Docket No. 01-2004-0059) on June 9, 2004 to address 
the clean up of TCE-impacted soil in the FDDA on the Property. 
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6.0 REMOVAL ACTION SUMMARY 
 
6.1 PAH AREA 
 
The 2022 Removal Action completed in the PAH-impacted area successfully remediated PAH 
impacts in soil.  BaP equivalent concentrations in each of the soil samples that represent post-
excavation conditions were below the ROD Action Level.  The 95 percent UCL of the arithmetic 
mean concentration of BaP equivalent concentrations in the post-excavation soil samples was also 
below the RPD Action Level.  Therefore, the remedial actions performed in the PAH area have 
achieved compliance with the ROD and no further action related to the PAH area is anticipated.  
 
6.2 PCB AREA 
 
The Removal Action completed in the PCB-impacted area successfully remediated PCB impacts in 
surface soil that represented a direct contact threat, as identified in the Order. The extent of 
surface soil contamination was characterized through initial grid sampling conducted the area of 
interest. Subsequent, iterative excavation removed impacted soil and additional perimeter soil 
sampling characterized remaining PCB impacts to soil. Residual concentrations of PCBs above the 
ROD Action Level were identified in only two locations, and at depths greater than 3 feet bgs, 
which is below the water table. The success of the Removal Action is further supported by a 
statistical analysis provided in the April 8, 2022 Technical Memorandum, and independently 
confirmed by GeoInsight, that found the 95 percent UCL on the arithmetic mean concentration of 
37 soil samples that are representative of post excavation conditions to be 0.778 mg/kg, which is 
below the ROD Action Level of 1.04 mg/kg. Therefore, the objectives of the Removal Action have 
been achieved and no further action related to the PCB area is anticipated.  
 
6.3 TCE IN SUBSURFACE SOIL 
 
Characterization activities associated with TCE impacts to subsurface soil within the FDDA were 
summarized in the January 28, 2004 TCE Work Plan, which was approved by USEPA (with 
conditions) on March 10, 2004.  Refer to the TCE Work Plan for additional information regarding 
soil characterization activities conducted to evaluate TCE in subsurface soil. 
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7.0 STATEMENT OF COST 
 
A summary of the good faith estimate of costs incurred during the Removal Action is attached as 
Appendix G. 
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8.0 CERTIFICATION 
 
Consistent with Paragraph 35 of the Order, the Final Report includes the following 
certification that was signed by the person who supervised and directed the preparation of 
the report: 
 

“Under penalty of law, I certify that to the best of my knowledge, after appropriate 
inquiries of all relevant persons involved in the preparation of the report, the 
information submitted is true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fines 
and imprisonment for knowing violations.” 
 
 
 
 
 
________________________ 
Kevin Trainer, C.P.G, P.G, LSP. 
Senior Geologist 
 
 
 
 
October 20, 2022 
________________________ 
 
(Date) 
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TABLE 1
PAH AREA - SUMMARY OF 2003 SOIL ANALYTICAL DATA 

60 OLYMPIA AVENUE
WOBURN, MASSACHUSETTS

Sample I.D. SPS-1 SPS-2 SPS-3 SPS-4 SPS-5 SPS-6 SPS-7 SPS-8 SPE-1 SPE-2 SPE-3 SPE-4 SPE-5 SPE-6 SPE-7 SPE-7D SPE-8
Sampling Date 04/10/03 04/10/03 04/10/03 04/10/03 04/10/03 04/10/03 04/10/03 04/10/03 06/04/03 06/04/03 06/04/03 06/04/03 06/04/03 06/04/03 06/04/03 06/04/03 06/04/03

Constituent (PAHs)
Acenaphthylene ND(0.130) ND(0.111) ND(0.118) 0.380 ND(0.100) ND(0.115) 0.260 ND(0.122) 0.91 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 0.68 ND(0.016) ND(0.167) ND(0.16)

Anthracene ND(0.130) ND(0.111) ND(0.118) 0.390 ND(0.100) ND(0.115) 0.180 ND(0.122) 0.69 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 0.70 ND(0.016) ND(0.167) ND(0.16)
Benzo(a)anthracene ND(0.130) 0.160 0.410 0.930 0.160 ND(0.115) 0.520 ND(0.122) 1.3 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 1.8 ND(0.016) ND(0.167) 0.70

Benzo(b) fluoranthene ND(0.130) 0.260 0.580 1.10 0.250 ND(0.115) 0.810 ND(0.122) 1.6 ND(0.199) ND(0.192) ND(0.091) 0.29 1.9 ND(0.016) ND(0.167) 0.92
Benzo(k) fluoranthene ND(0.130) 0.150 0.350 0.750 ND(0.100) ND(0.115) 0.510 ND(0.122) 1 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 1.2 ND(0.016) ND(0.167) 0.58

Benzo(g,h,i)perylene ND(0.130) ND(0.111) 0.210 0.490 ND(0.100) ND(0.115) 0.280 ND(0.122) 0.78 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 0.71 ND(0.016) ND(0.167) 0.34
Benzo(a)pyrene ND(0.130) 0.200 0.420 1.00 0.170 ND(0.115) 0.510 ND(0.122) 1.5 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 1.5 ND(0.016) ND(0.167) 0.72

Chrysene ND(0.130) 0.210 0.460 1.00 0.190 ND(0.115) 0.610 ND(0.122) 1.5 ND(0.199) ND(0.192) ND(0.091) 0.26 1.9 ND(0.016) ND(0.167) 0.82
Fluoranthene 0.220 0.370 0.770 1.70 0.310 0.250 1.00 0.280 2.2 ND(0.199) ND(0.192) ND(0.091) 0.37 3.5 ND(0.016) ND(0.167) 1.1

Indeno(1,2,3-cd)pyrene ND(0.130) ND(0.111) 0.190 0.470 ND(0.100) ND(0.115) 0.280 ND(0.122) 0.78 ND(0.199) ND(0.192) ND(0.091) ND(0.168) 0.70 ND(0.016) ND(0.167) 0.34
Phenanthrene ND(0.130) ND(0.111) ND(0.118) 0.240 ND(0.100) ND(0.115) 0.150 ND(0.122) ND(0.181) ND(0.199) ND(0.192) ND(0.091) ND(0.168) 0.39 ND(0.016) ND(0.167) ND(0.16)

Pyrene 0.200 0.300 0.710 1.70 0.250 0.200 0.930 0.230 2.9 ND(0.199) ND(0.192) ND(0.091) 0.37 3.5 ND(0.016) ND(0.167) 1.1

Notes:
1. Values in micrograms per kilograms (mg/kg).
2. ND(x) = constituent not detected above practical quantitation limits noted in

parentheses.
3. BOLD exceeds laboratory detection limits.

October 11, 2022
GeoInsight Project 2491-010 Page 1 of 1



TABLE 2
2003 PRE-DISPOSAL SOIL CHARACTERIZATION

60 Olympia Avenue
Woburn, Massachusetts

Sample I.D. CPS-Disposal SPS-Disposal
Sampling Date 4/11/2003 4/11/2003

Acetone ND(0.50) ND(0.510)
Benzene ND(0.013) ND(0.013)

Chloroform ND(0.013) ND(0.013)
Chloromethane ND(0.025) ND(0.026)

1,1-Dichloroethane ND(0.013) ND(0.013)
1,1-Dichloroethene ND(0.013) ND(0.013)
1,2-Dichloroethane ND(0.013) ND(0.013)

cis 1,2-Dichloroethene ND(0.013) ND(0.013)
Ethylbenzene ND(0.013) ND(0.013)

Methylene chloride ND(0.13) ND(0.13)
MtBE ND(0.013) ND(0.013)

4-Methyl-2-pentanone ND(0.13) ND(0.13)
Tetrachloroethene ND(0.013) ND(0.013)

Toluene ND(0.013) ND(0.013)
Trichloroethene ND(0.013) ND(0.013)

1,1,1-Trichloroethane ND(0.013) ND(0.013)
1,1,2-Tricholor-1,2,2-Trifluorethane ND(0.013) ND(0.013)

Vinyl Chloride ND(0.025) ND(0.026)
Xylenes ND(0.013) ND(0.013)

TPH 280 75

Total PCBs ND(0.086) ND(0.095)

Arsenic ND(5.9) ND(6.1)
Cadmium ND(0.59) ND(0.61)
Chromium ND(12) 660
Lead ND(12) 37
Mercury ND(0.041) 0.14

pH (SU) 6.0 6.6
Ignitability (as Flashpoint) >165 >165

Reactive Cyanide ND(50) ND(50)

Reactive Sulfide ND(100) ND(100)

Notes:

1.  All values in milligrams per kilogram (mg/kg), except where noted.

2.  ND(x) = constituent not detected above prqactical quanititation limits noted in parentheses.

3.  BOLD exceeds laboratory detection limits.

Volatile Organic Compounds (VOCS)

Total Petroleum Hydrocarbons (TPH)

Polychlorinated Biphenyls (PCBs)

General Chemistry

Total Metals

10/12/2022
Page 1 of 1



TABLE 3
2022 PRE-DISPOSAL SOIL CHARACTERIZATION

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

Sample I.D. SS-03 Comp-SS
Sampling Date 05/20/22 05/20/22

1,2,4-Trimethylbenzene ND(0.18) --
1,3,5-Trimethylbenzene ND(0.18) --
1,4-dioxane ND(7.4) --
Benzene ND(0.046) --
Dibromomethane ND(0.18) --
Dichlorodifluoromethane ND(0.92) --
Ehtylbenzene ND(0.092) --
Methyl-ehtyl-ketone ND(0.92) --
Methyl tert butyl ether ND(0.18) --
Naphthalene ND(0.37) --
n-Butylbenzene ND(0.092) --
n-Propylbenzene ND(0.092) --
sec-Butylbenze ND(0.092) --
tert-Butylbenzene ND(0.18) --
Tertiary-Amyl-Methyl-Ether ND(0.18) --
Toluene ND(0.092) --
Xylenes, total ND(0.092) --

Acenaphthene -- ND(0.16)
Acenaphthylene -- 0.17
Anthracene -- ND(0.12)
Benzo [a] anthracene -- 0.47
Benzo [b] fluoranthene -- 0.64
Benzo [k] fluoranthene -- 0.16
Benzo [g,h,i] perylene -- 0.23
Benzo [a] pyrene -- 0.37
Bis-(2-ethylhexyl)phthalate -- ND(0.2)
Chrysene -- 0.44
Dibenzo [a,h] anthracene -- ND(0.084)
Dibenzofuran -- ND(0.2)
Fluoranthene -- 0.89
Fluorene -- ND(0.2)
Indeno [1,2,3-cd] pyrene -- 0.29
2-Methylnaphthalene -- ND(0.084)
Naphthalene -- ND(0.2)
Phenanthrene -- 0.12
Pyrene -- 0.84
Butylbenzyl Phthalate -- ND(0.2)
2-Chlorophenol -- ND(0.084)
1,4-Dichlorobenzene -- ND(0.084)
3,3'-Dichlorobenzidine -- ND(0.2)
2,4-Dimethylphenol -- ND(0.084)
Diethyl Phthalate -- ND(0.2)
Dimethyl Phthalate -- ND(0.084)
2,4-Dinitrotoluene -- ND(0.084)
Di-N-Buty Phthalate -- ND(0.2)
Di-N-Octyl Phthalate -- ND(0.2)
Hexachlorobenzene -- ND(0.084)
Phenol -- ND(0.2)
2,4,5-Trichlorophenol -- ND(0.2)
1,2,4-Trichlorobenzene -- ND(0.2)

Volatile Organic Compounds (VOCS)

Semivolatile Organic Compunds (SVOCs)

October 7, 2022 Page 1 of 2



TABLE 3
2022 PRE-DISPOSAL SOIL CHARACTERIZATION

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

TPH -- 3,870

Arochlor 1254 -- ND(0.039)
Arochlor 1260 -- ND(0.039)

Arsenic -- 12.9
Barium -- 878
Cadmium -- ND(0.477)
Chromium (total) -- 558
Lead -- 36.1
Mercury -- 0.233
Selenium -- ND(2.38)
Silver -- ND(0.477)

pH (SU) -- 7.4
Ignitability (°F) -- NI
Reactive Cyanide (mg/Kg): USEPA 7.3.3.2 -- ND(10)
Reactive Sulfide (mg/Kg): USEPA 7.3.4.2 -- ND(10)

Chromium (total) -- ND (0.2)

Notes:
1.  Values in micrograms per kilograms (mg/kg).
2.  ND(x) = constituent not detected above practical quantitation limits noted in parentheses.
3.  BOLD exceeds laboratory detection limits.

Polychlorinated Biphenyls (PCBs)

Total Metals

General Chemistry

Toxicity Characteristic Leaching Procedure (TCLP)

Total Petroleum Hydrocarbons (TPH)

October 7, 2022 Page 2 of 2



TABLE 4 - PAH AREA - SUMMARY OF 6/16/2022 POST-EXCAVATION SOIL SAMPLE DATA 
PAH AREA - 60 OLYMPIA AVENUE

WOBURN, MASSACHUSETTS

Sample I.D.

SS-1-
SIDEWALL

SS-2-
SIDEWALL SS-3-BOT

SS-3-BOT-
DUP

SS-4-
SIDEWALL SS-5-BOT

SS-6-
SIDEWALL SS-7-BOT

SS-8-
SIDEWALL SS-9-BOT

SS-10-
SIDEWALL

Sampling Date 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22 06/16/22
Constituent (PAHs)

Acenaphthene ND(0.160) ND(0.160) ND(0.160) ND(0.160) ND(0.140) ND(0.150) ND(0.160) ND(0.170) ND(0.150) ND(0.180) ND(0.160)

Acenaphthylene ND(0.160) ND(0.160) ND(0.160) ND(0.160) 0.350 ND(0.150) ND(0.160) ND(0.170) 0.160 ND(0.180) ND(0.160)

Anthracene ND(0.120) ND(0.120) ND(0.120) ND(0.120) 0.260 ND(0.110) ND(0.120) 0.180 0.170 0.320 0.160

Benzo(a)anthracene 0.270 0.150 ND(0.120) ND(0.120) 0.460 ND(0.110) 0.120 0.570 0.440 0.930 0.530

Benzo(b)fluoranthene 0.390 0.270 ND(0.120) ND(0.120) 0.750 ND(0.110) 0.190 1.000 0.580 1.400 0.850

Benzo(k)fluoranthene 0.140 ND(0.120) ND(0.120) ND(0.120) 0.280 ND(0.110) ND(0.120) 0.260 0.200 0.460 0.210

Benzo(g,h,i)perylene ND(0.160) ND(0.160) ND(0.160) ND(0.160) 0.290 ND(0.150) ND(0.160) 0.490 0.270 0.730 0.360

Benzo(a)pyrene 0.280 0.170 ND(0.160) ND(0.160) 0.500 ND(0.150) ND(0.160) 0.760 0.470 1.100 0.630

Chrysene 0.280 0.160 ND(0.120) ND(0.120) 0.500 ND(0.110) 0.130 0.630 0.400 0.960 0.530

Dibenzo(a,h)anthracene ND(0.082) ND(0.084) ND(0.082) ND(0.081) 0.097 ND(0.079) ND(0.086) 0.140 ND(0.080) 0.160 ND(0.085)

Fluoranthene 0.510 0.310 ND(0.120) ND(0.120) 0.870 ND(0.110) 0.250 0.960 0.840 1.70 1.00

Fluorene ND(0.190) ND(0.200) ND(0.200) ND(0.190) ND(0.180) ND(0.190) ND(0.210) ND(0.220) ND(0.190) 0.220 ND(0.200)

Indeno(1,2,3-cd)pyrene 0.200 ND(0.160) ND(0.160) ND(0.160) 0.400 ND(0.150) ND(0.160) 0.550 0.340 0.840 0.420

2-Methylnaphthalene ND(0.082) ND(0.084) ND(0.082) ND(0.081) ND(0.075) ND(0.079) ND(0.086) 0.120 ND(0.080) 0.095 ND(0.085)

Naphthalene ND(0.190) ND(0.200) ND(0.200) ND(0.190) ND(0.180) ND(0.190) ND(0.210) 2.70 0.930 1.50 2.40

Phenanthrene ND(0.120) ND(0.120) ND(0.120) ND(0.120) ND(0.110) ND(0.110) ND(0.120) 0.590 0.340 1.40 0.460

Pyrene 0.430 0.250 ND(0.120) ND(0.120) 0.880 ND(0.110) 0.210 0.770 0.700 1.40 0.830

Notes:
1.  Values in micrograms per kilograms (mg/kg).
2.  ND(x) = constituent not detected above practical quantitation limits noted in parentheses.
3. Grey shading indicates sample removed during  subsequent excavation on June 28, 2022.
4.  BOLD exceeds laboratory detection limits.
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 Constituent (cPAHs)
Units

Relative 
Potency 
Factor

SS-1-
SIDEWALL 

06/16/2022
Qualifier

BaP 
Conversion

SS-2-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion
SS-3-BOT 

6/16/2022
Qualifier

BaP 
Conversion

SS-4-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion
SS-5-BOT 

6/16/2022
Qualifier

BaP 
Conversion

SS-6-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion

Benzo(a)anthracene mg/kg 0.1 0.270 0.027 0.150 0.015 0.120 U 0.460 0.046 0.110 U 0.120 0.012
Benzo(b) fluoranthene mg/kg 0.1 0.390 0.039 0.270 0.027 0.120 U 0.750 0.075 0.110 U 0.190 0.019
Benzo(k) fluoranthene mg/kg 0.01 0.140 0.001 0.120 U 0.120 U 0.280 0.003 0.110 U 0.120 U
Benzo(a)pyrene mg/kg 1 0.280 0.280 0.170 0.170 0.160 U 0.500 0.500 0.150 U 0.160 U
Chrysene mg/kg 0.001 0.280 0.000 0.160 0.000 0.120 U 0.500 0.001 0.110 U 0.130 0.0001
Indeno(1,2,3-cd)pyrene mg/kg 0.1 0.200 0.020 0.160 U 0.160 U 0.400 0.040 0.150 U 0.160 U
Dibenzo(a,h)anthracene mg/kg 1 0.082 U 0.084 U 0.081 U 0.097 0.097 0.079 U 0.086 U

BaP Equivalent Concentration mg/kg 0.37 0.212 U 0.160 0.761 U 0.150 0.031

Notes:
1. cPAHS = Carcinogenic Polycyclic Aromatic Hydrocarbons.
2. mg/kg = milligrams per kilogram.
3. Bold values indicate detections.
4. BaP = Benzo(a)pyrene.
5. The BaP Equivalent Concentration is calculated by summing the 

detected concentrations in each sample multiplied by their 
respective Relative Potency Factors.

  6. Relative Potency Factors from EPA's 1993 
Provisional Guidance for Quantitative Risk Assessment of  Polycyclic 
Aromatic Hydrocarbons.

July 11, 2022
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TABLE 5
PAH AREA - JUNE 16, 2022 - BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS 

60 OLYMPIA AVENUE
WOBURN, MASSACHUSETTS

 Constituent (cPAHs)
Units

Relative 
Potency 
Factor

Benzo(a)anthracene mg/kg 0.1
Benzo(b) fluoranthene mg/kg 0.1
Benzo(k) fluoranthene mg/kg 0.01
Benzo(a)pyrene mg/kg 1
Chrysene mg/kg 0.001
Indeno(1,2,3-cd)pyrene mg/kg 0.1
Dibenzo(a,h)anthracene mg/kg 1

BaP Equivalent Concentration mg/kg

Notes:
  1. cPAHS = Carcinogenic Polycyclic Aromatic Hydrocarbons
  2. mg/kg = milligrams per kilogram.
  3. Bold values indicate detections.
  4. BaP = Benzo(a)pyrene.
  5. The BaP Equivalent Concentration is calculated by summi

detected concentrations in each sample multiplied by thei
respective Relative Potency Factors.

  6. Relative Potency Factors from EPA's 1993 
Provisional Guidance for Quantitative Risk Assessment of  Pol
Aromatic Hydrocarbons.

SS-7-BOT 
6/16/22

Qualifier
BaP 

Conversion

SS-8-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion
SS-9-BOT 

6/16/2022
Qualifier

BaP 
Conversion

SS-10-
SIDEWALL 

6/16/22
Qualifier

BaP 
Conversion

0.570 0.057 0.44 0.044 0.93 0.093 0.53 0.053
1.000 0.100 0.58 0.058 1.40 0.140 0.85 0.085
0.260 0.003 0.20 0.002 0.46 0.005 0.21 0.002
0.760 0.760 0.47 0.470 1.1 1.100 0.63 0.630
0.630 0.001 0.40 0.000 0.96 0.001 0.53 0.001
0.550 0.055 0.34 0.034 0.840 0.084 0.42 0.042
0.140 0.140 0.100 U 0.160 0.160 0.085 U

1.115 U 0.608 1.583 U 0.813

July 11, 2022
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TABLE 6
PAH AREA - SUMMARY OF JUNE 28, 2022 POST-EXCAVATION SOIL SAMPLE DATA  

60 OLYMPIA AVENUE
WOBURN, MASSACHUSETTS

Sample I.D.
SS-11-

SIDEWALL SS-12-BOT
SS-13-

SIDEWALL
SS-14-

SIDEWALL
SS-15-

SIDEWALL SS-16-BOT
Sampling Date

Constituent (PAHs)

Acenaphthene ND(0.140) ND(0.190) ND(0.150) ND(0.140) ND(0.150) ND(0.630)
Acenaphthylene 0.280 ND(0.190) ND(0.150) ND(0.140) ND(0.150) ND(0.630)

Anthracene 0.220 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)
Benzo(a)anthracene 0.410 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)

Benzo(b)fluoranthene 0.630 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)
Benzo(k)fluoranthene 0.240 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)

Benzo(g,h,i)perylene 0.250 ND(0.190) ND(0.150) ND(0.140) ND(0.150) ND(0.630)
Benzo(a)pyrene 0.420 ND(0.190) ND(0.150) ND(0.140) ND(0.150) ND(0.630)

Chrysene 0.430 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)
Dibenzo(a,h)anthracene 0.079 ND(0.100) ND(0.079) ND(0.075) ND(0.078) ND(0.330)

Fluoranthene 0.800 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)
Fluorene ND(0.180) ND(0.240) ND(0.190) ND(0.180) ND(0.190) ND(0.790)

Indeno(1,2,3-cd)pyrene 0.340 ND(0.190) ND(0.150) ND(0.140) ND(0.150) ND(0.630)
2-Methylnaphthalene ND(0.074) ND(0.100) ND(0.079) ND(0.075) ND(0.078) ND(0.330)

Naphthalene ND(0.180) ND(0.240) ND(0.190) ND(0.180) ND(0.190) ND(0.790)
Phenanthrene ND(0.100) ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)

Pyrene 0.740 ND(0.140) ND(0.110) ND(0.110) ND(0.110) ND(0.470)

Notes:
1. Values in milligrams per kilograms (mg/kg).
2. ND(x) = constituent not detected above practical quantitation limits noted in parentheses.
3. Bold exceeds laboratory detection limits.

06/28/22 06/28/22 06/28/22 06/28/22 06/28/22 06/28/22

July 11, 2022
GeoInsight Project 2491-010 Page 1 of 1



TABLE 7
SUMMARY OF DISPOSAL DOCUMENTATION

60 OLYMPIA AVENUE 
WOBURN, MASSACHUSETTS

SOLIDS - PAH AREA

Date Material
Tracking/Manifest 

Number
Receiving Facility Town, State

Amount Indicated on Shipping 
Documentation

Estimated Weight 
(tons)

Estimated Volume 
(cubic yards)

6/25/2003 Soil MI 9070512 US Liquids of Detroit, Inc. Detroit, MI 5 Waste Packs (9,000 pounds) 4.5 3.00
8/17/2022 Soil 249101 Clean Earth/ESMI of New Hampshire Loudon, NH 9.72 tons 9.72 6.48

TOTAL: 14.22 9.48

SOLIDS - PCB AREA

Date Material
Tracking/Manifest 

Number
Receiving Facility Town, State

Amount Indicated on Shipping 
Documentation

Estimated Weight 
(tons)

Estimated Volume 
(cubic yards)

6/25/2003 Rubber-like material MI 9070512 US Liquids of Detroit, Inc. Detroit, MI 4 Drums (1,600 pounds) 0.8 0.53
6/26/2003 Soil MI 9070513 US Liquids of Detroit, Inc. Detroit, MI 20 Waste Packs (40,000 pounds) 20 13.33
8/28/2003 Soil MI 9070673 US Liquids of Detroit, Inc. Detroit, MI 15 Waste Packs (30,000 pounds) 15 10.00
8/28/2003 Soil MI 9070672 US Liquids of Detroit, Inc. Detroit, MI 16 Waste Packs (32,000 pounds) 16 10.67

TOTAL: 51.8 34.53

LIQUIDS - PCB AREA

Date Material
Tracking/Manifest 

Number
Receiving Facility Town, State

Amount Indicated on Shipping 
Documentation

Estimated Weight 
(pounds)

Estimated Volume 
(gallons)

6/25/2003 Liquids MI 9070512 US Liquids of Detroit, Inc. Detroit, MI 2 Drums (110 gallons) 800 110
8/28/2003 Liquids MI 9070673 US Liquids of Detroit, Inc. Detroit, MI 2 Drums (800 pounds) 800 110

TOTAL: 1,600 220

Notes:
1.  Volume of solids estimated using a  density of 1.5 tons per cubic yard.
2.  Some of the waste packs containing soil removed in 2003 also contained personal protective equipment, plastic sheeting, sampling equipment, and filter fabric.
3.  Drums containing liquids were assumed to weigh 400 pounds per drum.

October 20, 2022
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TABLE 8
PAH AREA - SUMMARY OF DATA USED FOR UCL EVALUATION 

60 OLYMPIA AVENUE,
WOBURN, MASSACHUSETTS

 Constituent (cPAHs)
Units

Relative 
Potency 
Factor

SPE-2 
6/4/2003

Qualifier
BaP 

Conversion
SPE-3 

6/4/2003
Qualifier

BaP 
Conversion

SPE-4 
6/4/2003

Qualifier
BaP 

Conversion
SPE-5 

6/4/2003
Qualifier

BaP 
Conversion

SPS-2 
4/10/2013

Qualifier
BaP 

Conversion
SPS-5 

4/10/2013
Qualifier

BaP 
Conversion

Benzo(a)anthracene mg/kg 0.1 0.0995 U 0.096 U 0.0455 U 0.084 U 0.16 0.016 0.16 0.016
Benzo(b) fluoranthene mg/kg 0.1 0.0995 U 0.096 U 0.0455 U 0.29 0.029 0.26 0.026 0.25 0.025
Benzo(k) fluoranthene mg/kg 0.01 0.0995 U 0.096 U 0.0455 U 0.084 U 0.15 0.002 0.10 U
Benzo(a)pyrene mg/kg 1 0.0995 U 0.096 U 0.0455 U 0.084 U 0.20 0.200 0.17 0.170
Chrysene mg/kg 0.001 0.0995 U 0.096 U 0.0455 U 0.26 0.0003 0.37 0.000 0.19 0.000
Indeno(1,2,3-cd)pyrene mg/kg 0.1 0.0995 U 0.096 U 0.0455 U 0.084 U 0.111 U 0.10 U
Dibenzo(a,h)anthracene mg/kg 1 0.0996 U 0.096 U 0.0455 U 0.084 U 0.111 U 0.10 U

BaP Equivalent Concentration mg/kg U 0.0995 U 0.096 U 0.0455 0.029 0.244 0.211

Notes:

3. mg/kg = milligrams per kilogram.

4. Bold values indicate detections.

5. BaP = Benzo(a)pyrene.

1. 95% UCL = 95% Upper Confidence Limit as calculated by EPA's 
ProUCL Software Version 5.1 (2016)

2. cPAHs = Carcinogenic Polycyclic Aromatic Hydrocarbons.

6. The BaP Equivalent Concentration is calculated by summing the
detected concentrations in each sample multiplied by their 
respective Relative Potency Factors

7. Relative Potency Factors from EPA's 1993 Provisional Guidance 
for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons

August 23, 2022
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 Constituent (cPAHs)
Units

Relative 
Potency 
Factor

Benzo(a)anthracene mg/kg 0.1
Benzo(b) fluoranthene mg/kg 0.1
Benzo(k) fluoranthene mg/kg 0.01
Benzo(a)pyrene mg/kg 1
Chrysene mg/kg 0.001
Indeno(1,2,3-cd)pyrene mg/kg 0.1
Dibenzo(a,h)anthracene mg/kg 1

BaP Equivalent Concentration mg/kg

Notes:

3. mg/kg = milligrams per kilogram.

4. Bold values indicate detections.

5. BaP = Benzo(a)pyrene.

1. 95% UCL = 95% Upper Confidence Limit as calculated by EPA's 
ProUCL Software Version 5.1 (2016)

2. cPAHs = Carcinogenic Polycyclic Aromatic Hydrocarbons.

6. The BaP Equivalent Concentration is calculated by summing the
detected concentrations in each sample multiplied by their 
respective Relative Potency Factors

7. Relative Potency Factors from EPA's 1993 Provisional Guidance 
for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons

SS-1-
SIDEWALL 

06/16/2022
Qualifier

BaP 
Conversion

SS-2-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion
SS-3-BOT 

6/16/2022
Qualifier

BaP 
Conversion

SS-5-BOT 
6/16/2022

Qualifier
BaP 

Conversion

SS-6-
SIDEWALL 
6/16/2022

Qualifier
BaP 

Conversion

SS-11-
SIDEWALL 
6/28/2022

Qualifier
BaP 

Conversion

0.270 0.027 0.150 0.015 0.120 U 0.110 U 0.120 0.012 0.410 0.041
0.390 0.039 0.270 0.027 0.120 U 0.110 U 0.190 0.019 0.630 0.063
0.140 0.001 0.120 U 0.120 U 0.110 U 0.120 U 0.240 0.002
0.280 0.280 0.170 0.170 0.160 U 0.150 U 0.160 U 0.420 0.420
0.280 0.000 0.160 0.000 0.120 U 0.110 U 0.130 0.0001 0.430 0.000
0.200 0.020 0.160 U 0.160 U 0.150 U 0.160 U 0.340 0.034
0.082 U 0.084 U 0.081 U 0.079 U 0.086 U 0.079 0.079

0.37 0.212 U 0.160 U 0.150 0.031 0.640

August 23, 2022
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TABLE 8
PAH AREA - SUMMARY OF DATA USED FOR UCL EVALUATION 

60 OLYMPIA AVENUE,
WOBURN, MASSACHUSETTS



 Constituent (cPAHs)
Units

Relative 
Potency 
Factor

Benzo(a)anthracene mg/kg 0.1
Benzo(b) fluoranthene mg/kg 0.1
Benzo(k) fluoranthene mg/kg 0.01
Benzo(a)pyrene mg/kg 1
Chrysene mg/kg 0.001
Indeno(1,2,3-cd)pyrene mg/kg 0.1
Dibenzo(a,h)anthracene mg/kg 1

BaP Equivalent Concentration mg/kg

Notes:

3. mg/kg = milligrams per kilogram.

4. Bold values indicate detections.

5. BaP = Benzo(a)pyrene.

1. 95% UCL = 95% Upper Confidence Limit as calculated by EPA's 
ProUCL Software Version 5.1 (2016)

2. cPAHs = Carcinogenic Polycyclic Aromatic Hydrocarbons.

6. The BaP Equivalent Concentration is calculated by summing the
detected concentrations in each sample multiplied by their 
respective Relative Potency Factors

7. Relative Potency Factors from EPA's 1993 Provisional Guidance 
for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons

SS-12-BOT 
6/28/2022

Qualifier
BaP 

Conversion

SS-13-
SIDEWALL 
6/28/2022

Qualifier
BaP 

Conversion

SS-14-
SIDEWALL 

6/28/22
Qualifier

BaP 
Conversion

SS-15-
SIDEWALL 
6/28/2022

Qualifier
BaP 

Conversion
SS-16-BOT 
6/28/2022

Qualifier
BaP 

Conversion

0.140 U 0.110 U 0.110 U 0.110 U 0.470 U
0.140 U 0.110 U 0.110 U 0.110 U 0.470 U
0.140 U 0.110 U 0.110 U 0.110 U 0.470 U
0.190 U 0.150 U 0.140 U 0.150 U 0.630 U
0.140 U 0.110 U 0.110 U 0.110 U 0.470 U
0.190 U 0.150 U 0.140 U 0.150 U 0.630 U
0.100 U 0.079 U 0.075 U 0.078 U 0.330 U

U 0.190 0.150 U 0.140 U 0.150 U 0.630 0.189 95% UCL

August 23, 2022
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TABLE 8
PAH AREA - SUMMARY OF DATA USED FOR UCL EVALUATION 

60 OLYMPIA AVENUE,
WOBURN, MASSACHUSETTS
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TABLE 11
PCB AREA - SUMMARY OF DATA USED FOR UCL EVALUATION

60 OLYMPIA AVENUE,
WOBURN, MASSACHUSETTS

Sample ID Unit Concentration

CPS-1 mg/kg 0.032
CPS-2 mg/kg 0.050
CPS-3 mg/kg 0.040
CPS-4 mg/kg 0.86

CPE-11 mg/kg 0.31
CPE-10 mg/kg 0.27
CPE-9 mg/kg 0.87
CPE-8 mg/kg 0.29

CPE-7 mg/kg 0.25

CPE-6 mg/kg 0.29

CPE-5 mg/kg 0.25

CPE-19 mg/kg 0.58
CPE-18 mg/kg 0.62
CPE-12 mg/kg 1.2
CPE-4 mg/kg 0.25

CPX-13 mg/kg 0.10

CPX-14 mg/kg 0.10

CPX-15 mg/kg 0.14
CPX-16 mg/kg 0.10

CPX-17 mg/kg 0.10

CPX-18 mg/kg 0.10

CPX-19 mg/kg 0.11
CPX-20 mg/kg 0.18
CPX-1 mg/kg 0.10

CPX-2 mg/kg 0.51
CPX-3 mg/kg 0.10

CPX-7 mg/kg 0.59
CPX-8 mg/kg 1.2

CPX-10 mg/kg 0.37
PCB-X-1 mg/kg 0.213
PCB-X-2 mg/kg 0.003

PCB-X-3 mg/kg 0.003

PCB-X-4 mg/kg 0.373
PCB-X-5 mg/kg 0.051
PCB-X-6 mg/kg 3.53
PCB-X-7 mg/kg 3.15
PCB-X-8 mg/kg 0.003

95% UCL mg/kg 0.778

Notes:

PCBs - Polychlorinated Biphenyls.

mg/kg - milligrams per kilogram.

95% UCL - 95% Upper Confidence Limit as calculated by EPA's ProUCL 
Software Version 5.1 (2016).

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

Qualifier

10/19/2022 Page 1 of 1
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L2227216

Verdantas, LLC

2491010

OLYMPIA

Client:

Project Name:

Project Number:

05/31/22

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Monarch Drive

Littleton, MA 01460

Christene BingerATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(978) 679-1600Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.

Serial_No:05312217:29
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L2227216-01

L2227216-02

Alpha 
Sample ID

COMP-SS-05-20-22

SS-03- 05-20-22

Client ID

60 OLYMPIA WOBURN

60 OLYMPIA WOBURN

Sample 
Location

OLYMPIA

2491010

Project Name:
Project Number:

Lab Number: 
Report Date:

L2227216
05/31/22

05/20/22 14:40

05/20/22 15:00

Collection 
Date/TimeMatrix Receive Date

SOIL

SOIL

05/23/22

05/23/22

Serial_No:05312217:29

Page 2 of 58



Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L2227216OLYMPIA

2491010

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

NO

NO

NO

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

05/31/22

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:05312217:29

Page 3 of 58



OLYMPIA

2491010

Project Name:

Project Number:

Lab Number:

Report Date:
L2227216

05/31/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:05312217:29
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Case Narrative (continued)

OLYMPIA

2491010

Project Name:

Project Number:

Lab Number:

Report Date:
L2227216

05/31/22

MCP Related Narratives

Sample Receipt

The analyses performed were specified by the client.

In reference to question H:

A Matrix Spike was not submitted for the analysis of Total Metals.

Volatile Organics

L2227216-02: Initial calibration utilized a quadratic fit for: toluene

In reference to question G:

L2227216-02: One or more of the target analytes did not achieve the requested CAM reporting limits.

In reference to question H:

L2227216-02: Initial Calibration did not meet:

Lowest Calibration Standard Minimum Response Factor: cis-1,2-dichloroethene (0.1992), 

bromochloromethane (0.0940), trichloroethene (0.1657), 1,2-dichloropropane (0.1962), bromodichloromethane

(0.2646), 1,1,2-trichloroethane (0.1817), 1,2-dibromoethane (0.1793)

L2227216-02: The associated continuing calibration standard is outside the acceptance criteria for several 

compounds; however, it is within overall method allowances. Associated results are considered to be biased 

high if the %D is negative and biased low if the %D is positive. A copy of the continuing calibration standard is 

included as an addendum to this report.

Total Metals

In reference to question I: 

All samples were analyzed for a subset of MCP analytes per client request.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  05/31/22                  

Serial_No:05312217:29
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OLYMPIA

2491010

Project Name:

Project Number:

L2227216Lab Number:

Report Date:

QC OUTLIER SUMMARY REPORT

05/31/22

Method Client ID (Native ID) Lab ID Parameter QC Type
Recovery/RPD

(%)
QC Limits

(%)
Data Quality 
Assessment

Associated
Samples

MCP Volatile Organics by EPA 5035 High - Westborough Lab

WG1644520-3 

WG1644520-4 

Batch QC

Batch QC

8260D

8260D

Bromomethane

Bromomethane

LCS

LCSD

138

141

70-130

70-130

02

02

potential high bias

potential high bias

Serial_No:05312217:29
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ORGANICS

Serial_No:05312217:29
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VOLATILES

Serial_No:05312217:29
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FF

Methylene chloride

1,1-Dichloroethane

Chloroform

Carbon tetrachloride

1,2-Dichloropropane

Dibromochloromethane

1,1,2-Trichloroethane

Tetrachloroethene

Chlorobenzene

Trichlorofluoromethane

1,2-Dichloroethane

1,1,1-Trichloroethane

Bromodichloromethane

trans-1,3-Dichloropropene

cis-1,3-Dichloropropene

1,3-Dichloropropene, Total

1,1-Dichloropropene

Bromoform

1,1,2,2-Tetrachloroethane

Benzene

Toluene

Ethylbenzene

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

1,1-Dichloroethene

trans-1,2-Dichloroethene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Volatile Organics by EPA 5035 High - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

460

92

140

92

92

92

92

46

46

370

92

46

46

92

46

46

46

370

46

46

92

92

370

180

92

180

92

140

05/31/22

SS-03- 05-20-22Client ID:
05/20/22 15:00Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-02Lab ID:

Field Prep: Not Specified

Matrix: Soil
Analytical Method:
Analytical Date:
Analyst:

141,8260D
05/26/22 12:21
NLK
 82%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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Trichloroethene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Methyl tert butyl ether

p/m-Xylene

o-Xylene

Xylenes, Total

cis-1,2-Dichloroethene

1,2-Dichloroethene, Total

Dibromomethane

1,2,3-Trichloropropane

Styrene

Dichlorodifluoromethane

Acetone

Carbon disulfide

Methyl ethyl ketone

Methyl isobutyl ketone

2-Hexanone

Bromochloromethane

Tetrahydrofuran

2,2-Dichloropropane

1,2-Dibromoethane

1,3-Dichloropropane

1,1,1,2-Tetrachloroethane

Bromobenzene

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

o-Chlorotoluene

p-Chlorotoluene

1,2-Dibromo-3-chloropropane

Hexachlorobutadiene

Isopropylbenzene

p-Isopropyltoluene

Naphthalene

n-Propylbenzene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Volatile Organics by EPA 5035 High - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

46

180

180

180

180

180

92

92

92

92

180

180

92

920

920

920

920

920

920

180

370

180

92

180

46

180

92

92

180

180

180

280

370

92

92

370

92

05/31/22

SS-03- 05-20-22Client ID:
05/20/22 15:00Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-02Lab ID:

Field Prep: Not Specified

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

Diethyl ether

Diisopropyl Ether

Ethyl-Tert-Butyl-Ether

Tertiary-Amyl Methyl Ether

1,4-Dioxane

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Volatile Organics by EPA 5035 High - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

180

180

180

180

180

180

180

180

7400

1,2-Dichloroethane-d4

Toluene-d8

4-Bromofluorobenzene

Dibromofluoromethane

100

103

104

94

70-130

70-130

70-130

70-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

05/31/22

SS-03- 05-20-22Client ID:
05/20/22 15:00Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-02Lab ID:

Field Prep: Not Specified

MDL

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 08:37
141,8260DAnalytical Method:

Analytical Date:

05/31/22

Analyst: NLK

Methylene chloride

1,1-Dichloroethane

Chloroform

Carbon tetrachloride

1,2-Dichloropropane

Dibromochloromethane

1,1,2-Trichloroethane

Tetrachloroethene

Chlorobenzene

Trichlorofluoromethane

1,2-Dichloroethane

1,1,1-Trichloroethane

Bromodichloromethane

trans-1,3-Dichloropropene

cis-1,3-Dichloropropene

1,3-Dichloropropene, Total

1,1-Dichloropropene

Bromoform

1,1,2,2-Tetrachloroethane

Benzene

Toluene

Ethylbenzene

Chloromethane

Bromomethane

Vinyl chloride

Chloroethane

1,1-Dichloroethene

trans-1,2-Dichloroethene

Trichloroethene

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

250

50

75

50

50

50

50

25

25

200

50

25

25

50

25

25

25

200

25

25

50

50

200

100

50

100

50

75

25

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Volatile Organics by EPA 5035 High - Westborough Lab for sample(s):   02    Batch:   WG1644520-5  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 08:37
141,8260DAnalytical Method:

Analytical Date:

05/31/22

Analyst: NLK

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Methyl tert butyl ether

p/m-Xylene

o-Xylene

Xylenes, Total

cis-1,2-Dichloroethene

1,2-Dichloroethene, Total

Dibromomethane

1,2,3-Trichloropropane

Styrene

Dichlorodifluoromethane

Acetone

Carbon disulfide

Methyl ethyl ketone

Methyl isobutyl ketone

2-Hexanone

Bromochloromethane

Tetrahydrofuran

2,2-Dichloropropane

1,2-Dibromoethane

1,3-Dichloropropane

1,1,1,2-Tetrachloroethane

Bromobenzene

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

o-Chlorotoluene

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

100

100

100

100

100

50

50

50

50

100

100

50

500

500

500

500

500

500

100

200

100

50

100

25

100

50

50

100

100

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Volatile Organics by EPA 5035 High - Westborough Lab for sample(s):   02    Batch:   WG1644520-5  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 08:37
141,8260DAnalytical Method:

Analytical Date:

05/31/22

Analyst: NLK

p-Chlorotoluene

1,2-Dibromo-3-chloropropane

Hexachlorobutadiene

Isopropylbenzene

p-Isopropyltoluene

Naphthalene

n-Propylbenzene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

Diethyl ether

Diisopropyl Ether

Ethyl-Tert-Butyl-Ether

Tertiary-Amyl Methyl Ether

1,4-Dioxane

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

100

150

200

50

50

200

50

100

100

100

100

100

100

100

100

4000

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Volatile Organics by EPA 5035 High - Westborough Lab for sample(s):   02    Batch:   WG1644520-5  

1,2-Dichloroethane-d4

Toluene-d8

4-Bromofluorobenzene

Dibromofluoromethane

105

101

104

97

70-130

70-130

70-130

70-130

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Methylene chloride

1,1-Dichloroethane

Chloroform

Carbon tetrachloride

1,2-Dichloropropane

Dibromochloromethane

1,1,2-Trichloroethane

Tetrachloroethene

Chlorobenzene

Trichlorofluoromethane

1,2-Dichloroethane

1,1,1-Trichloroethane

Bromodichloromethane

trans-1,3-Dichloropropene

cis-1,3-Dichloropropene

1,1-Dichloropropene

Bromoform

1,1,2,2-Tetrachloroethane

Benzene

Toluene

Ethylbenzene

Chloromethane

Bromomethane

 100

 108

 102

 97

 109

 104

 111

 100

 104

 108

 105

 104

 104

 107

 106

 100

 103

 115

 107

 101

 104

 114

 138

99

108

100

96

109

105

111

96

103

106

105

101

105

107

106

99

103

112

106

99

103

111

141

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

1

0

2

1

0

1

0

4

1

2

0

3

1

0

0

1

0

3

1

2

1

3

2

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics by EPA 5035 High - Westborough Lab  Associated sample(s):   02    Batch:   WG1644520-3   WG1644520-4     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual

Q Q

Qual

Serial_No:05312217:29
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Vinyl chloride

Chloroethane

1,1-Dichloroethene

trans-1,2-Dichloroethene

Trichloroethene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Methyl tert butyl ether

p/m-Xylene

o-Xylene

cis-1,2-Dichloroethene

Dibromomethane

1,2,3-Trichloropropane

Styrene

Dichlorodifluoromethane

Acetone

Carbon disulfide

Methyl ethyl ketone

Methyl isobutyl ketone

2-Hexanone

Bromochloromethane

Tetrahydrofuran

 124

 120

 102

 104

 106

 104

 105

 105

 106

 106

 107

 105

 103

 113

 105

 103

 98

 98

 101

 116

 96

 102

 105

124

116

101

102

105

102

104

104

105

105

107

104

104

113

105

99

101

96

100

116

94

102

106

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

0

3

1

2

1

2

1

1

1

1

0

1

1

0

0

4

3

2

1

0

2

0

1

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics by EPA 5035 High - Westborough Lab  Associated sample(s):   02    Batch:   WG1644520-3   WG1644520-4     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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2,2-Dichloropropane

1,2-Dibromoethane

1,3-Dichloropropane

1,1,1,2-Tetrachloroethane

Bromobenzene

n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

o-Chlorotoluene

p-Chlorotoluene

1,2-Dibromo-3-chloropropane

Hexachlorobutadiene

Isopropylbenzene

p-Isopropyltoluene

Naphthalene

n-Propylbenzene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,3,5-Trimethylbenzene

1,2,4-Trimethylbenzene

Diethyl ether

Diisopropyl Ether

Ethyl-Tert-Butyl-Ether

 101

 107

 110

 105

 102

 111

 108

 104

 107

 109

 95

 95

 107

 105

 100

 110

 100

 100

 108

 108

 112

 112

 109

98

108

109

104

100

109

106

101

107

107

97

91

104

104

99

108

100

98

106

106

112

111

108

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

3

1

1

1

2

2

2

3

0

2

2

4

3

1

1

2

0

2

2

2

0

1

1

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics by EPA 5035 High - Westborough Lab  Associated sample(s):   02    Batch:   WG1644520-3   WG1644520-4     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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Tertiary-Amyl Methyl Ether

1,4-Dioxane

 106

 101

104

105

70-130

70-130

2

4

20

20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Volatile Organics by EPA 5035 High - Westborough Lab  Associated sample(s):   02    Batch:   WG1644520-3   WG1644520-4     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

1,2-Dichloroethane-d4
Toluene-d8
4-Bromofluorobenzene
Dibromofluoromethane

100
102
101
96

70-130
70-130
70-130
70-130

101
101
101
96

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

05/31/22

Acceptance
Criteria

Qual Qual Qual

Serial_No:05312217:29
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SEMIVOLATILES

Serial_No:05312217:29
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FF

Acenaphthene

1,2,4-Trichlorobenzene

Hexachlorobenzene

Bis(2-chloroethyl)ether

2-Chloronaphthalene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Azobenzene

Fluoranthene

4-Bromophenyl phenyl ether

Bis(2-chloroisopropyl)ether

Bis(2-chloroethoxy)methane

Hexachlorobutadiene

Hexachloroethane

Isophorone

Naphthalene

Nitrobenzene

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

Benzo(a)anthracene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

890

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

470

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

160

200

84

84

200

200

200

84

200

84

200

200

120

200

84

220

200

84

180

200

180

200

200

200

200

200

84

120

05/31/22

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
05/26/22 16:38
CMM

EPA 3546
Extraction Date: 05/26/22 05:34

 83%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Aniline

4-Chloroaniline

Dibenzofuran

2-Methylnaphthalene

Acetophenone

2,4,6-Trichlorophenol

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Nitrophenol

4-Nitrophenol

2,4-Dinitrophenol

Pentachlorophenol

Phenol

2-Methylphenol

3-Methylphenol/4-Methylphenol

2,4,5-Trichlorophenol

Biphenyl

Parameter Result Dilution Factor

370

640

160

440

170

ND

230

ND

120

ND

290

840

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

160

120

120

120

160

120

160

200

120

84

160

120

240

200

200

84

200

84

84

84

84

430

280

960

400

200

200

290

200

40

05/31/22

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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Parameter Result Dilution FactorQualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

82

84

84

70

81

55

30-130

30-130

30-130

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

05/31/22

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

MDL

Sample Depth:

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 12:28
141,8270EAnalytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 05/25/22 21:28

05/31/22

Analyst: CMM

Acenaphthene

1,2,4-Trichlorobenzene

Hexachlorobenzene

Bis(2-chloroethyl)ether

2-Chloronaphthalene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Azobenzene

Fluoranthene

4-Bromophenyl phenyl ether

Bis(2-chloroisopropyl)ether

Bis(2-chloroethoxy)methane

Hexachlorobutadiene

Hexachloroethane

Isophorone

Naphthalene

Nitrobenzene

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

Benzo(a)anthracene

Benzo(a)pyrene

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

130

160

69

69

160

160

160

69

160

69

160

160

99

160

69

180

160

69

150

160

150

160

160

160

160

160

69

99

130

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Semivolatile Organics - Westborough Lab for sample(s):   01    Batch:   WG1642995-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 12:28
141,8270EAnalytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 05/25/22 21:28

05/31/22

Analyst: CMM

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Aniline

4-Chloroaniline

Dibenzofuran

2-Methylnaphthalene

Acetophenone

2,4,6-Trichlorophenol

2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Nitrophenol

4-Nitrophenol

2,4-Dinitrophenol

Pentachlorophenol

Phenol

2-Methylphenol

3-Methylphenol/4-Methylphenol

2,4,5-Trichlorophenol

Biphenyl

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

99

99

99

130

99

130

160

99

69

130

99

200

160

160

69

160

69

69

69

69

360

230

790

330

160

160

240

160

33

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Semivolatile Organics - Westborough Lab for sample(s):   01    Batch:   WG1642995-1  

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 12:28
141,8270EAnalytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 05/25/22 21:28

05/31/22

Analyst: CMM

Parameter Result RLUnitsQualifier

MCP Semivolatile Organics - Westborough Lab for sample(s):   01    Batch:   WG1642995-1  

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

83

87

81

85

88

86

30-130

30-130

30-130

30-130

30-130

30-130

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

Serial_No:05312217:29
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Acenaphthene

1,2,4-Trichlorobenzene

Hexachlorobenzene

Bis(2-chloroethyl)ether

2-Chloronaphthalene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Azobenzene

Fluoranthene

4-Bromophenyl phenyl ether

Bis(2-chloroisopropyl)ether

Bis(2-chloroethoxy)methane

Hexachlorobutadiene

Hexachloroethane

Isophorone

Naphthalene

Nitrobenzene

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

 82

 83

 85

 85

 86

 80

 80

 81

 72

 92

 93

 79

 89

 84

 91

 84

 80

 77

 82

 84

 78

 88

 90

70

71

74

73

76

68

67

69

59

77

82

70

76

73

77

74

69

66

71

72

69

75

75

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

16

16

14

15

12

16

18

16

20

18

13

12

16

14

17

13

15

15

14

15

12

16

18

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01    Batch:   WG1642995-2   WG1642995-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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Di-n-butylphthalate

Di-n-octylphthalate

Diethyl phthalate

Dimethyl phthalate

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

Aniline

4-Chloroaniline

Dibenzofuran

2-Methylnaphthalene

Acetophenone

2,4,6-Trichlorophenol

 89

 92

 86

 89

 90

 98

 92

 92

 90

 92

 89

 93

 87

 88

 94

 98

 90

 73

 74

 85

 89

 82

 95

77

78

74

79

77

83

74

82

77

81

76

82

74

75

81

84

76

59

62

73

77

70

85

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

30-130

14

16

15

12

16

17

22

11

16

13

16

13

16

16

15

15

17

21

18

15

14

16

11

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01    Batch:   WG1642995-2   WG1642995-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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2-Chlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Nitrophenol

4-Nitrophenol

2,4-Dinitrophenol

Pentachlorophenol

Phenol

2-Methylphenol

3-Methylphenol/4-Methylphenol

2,4,5-Trichlorophenol

Biphenyl

 89

 92

 90

 88

 78

 79

 84

 100

 89

 91

 97

 87

78

81

78

80

69

74

73

86

78

80

86

77

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

30-130

40-140

13

13

14

10

12

7

14

15

13

13

12

12

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01    Batch:   WG1642995-2   WG1642995-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
4-Terphenyl-d14

100
97
83
91
94
94

30-130
30-130
30-130
30-130
30-130
30-130

83
84
74
80
81
81

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

05/31/22

Acceptance
Criteria

Qual Qual Qual

Serial_No:05312217:29
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PETROLEUM 
HYDROCARBONS

Serial_No:05312217:29
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FF

TPH (C10-C36)

Parameter Result Dilution Factor

387000 ug/kg 1

Qualifier Units RL

Petroleum Hydrocarbon Quantitation - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

39400

o-Terphenyl 83 40-140

Acceptance 
CriteriaSurrogate % Recovery Qualifier

05/31/22

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

1,8015D(M)
05/26/22 16:33
JB

EPA 3546
Extraction Date: 05/26/22 05:41

 83%Percent Solids: 

MDL

--

Sample Depth:

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 09:08
1,8015D(M)Analytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 05/25/22 13:56

05/31/22

Analyst: SC

TPH (C10-C36)

Parameter Result

ND

RL

32100ug/kg

UnitsQualifier

Petroleum Hydrocarbon Quantitation - Westborough Lab for sample(s):   01    Batch:   WG1642879-1  

o-Terphenyl 76 40-140

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

Serial_No:05312217:29
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TPH (C10-C36)  79 - 40-140 - 40

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

Petroleum Hydrocarbon Quantitation - Westborough Lab  Associated sample(s):   01    Batch:   WG1642879-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

o-Terphenyl 72 40-140

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

05/31/22

Acceptance
Criteria

Qual Qual Qual

Serial_No:05312217:29
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PCBS
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Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Polychlorinated Biphenyls - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

39.0

39.0

39.0

39.0

39.0

39.0

39.0

39.0

39.0

39.0

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

55

86

53

54

30-150

30-150

30-150

30-150

Acceptance 
Criteria

B

B

A

A

Surrogate % Recovery Qualifier Column

05/31/22

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Cleanup Method:
Analytical Method:
Analytical Date:
Analyst:

97,8082A
05/27/22 07:24
AD

EPA 3546

EPA 3665A
Extraction Date: 05/26/22 10:22

Cleanup Date: 05/26/22
Cleanup Method: EPA 3660B
Cleanup Date: 05/26/22

 83%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

A

A

A

A

A

B

A

A

A

B

Column

Sample Depth:

Serial_No:05312217:29
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/26/22 12:09
97,8082AAnalytical Method:

Analytical Date:
Extraction Method:

Cleanup Method:

EPA 3546

EPA 3665A
Extraction Date: 05/25/22 11:12

05/31/22

Cleanup Method: EPA 3660B

Analyst: JM

Aroclor 1016

Aroclor 1221

Aroclor 1232

Aroclor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1260

Aroclor 1262

Aroclor 1268

PCBs, Total

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

32.7

32.7

32.7

32.7

32.7

32.7

32.7

32.7

32.7

32.7

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Polychlorinated Biphenyls - Westborough Lab for sample(s):   01    Batch:   WG1642781-1  

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

2,4,5,6-Tetrachloro-m-xylene

Decachlorobiphenyl

62

56

60

47

30-150

30-150

30-150

30-150

Surrogate %Recovery Qualifier Column
Acceptance

Criteria

Cleanup Date: 05/25/22

Cleanup Date: 05/26/22

MDL

--

--

--

--

--

--

--

--

--

--

Column

A

A

A

A

A

A

A

A

A

A

B

B

A

A

Serial_No:05312217:29
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Aroclor 1016

Aroclor 1260

 58

 43

61

45

40-140

40-140

5

5

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Polychlorinated Biphenyls - Westborough Lab  Associated sample(s):   01    Batch:   WG1642781-2   WG1642781-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl
2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

62
57
62
49

30-150
30-150
30-150
30-150

B
B
A
A

64
60
64
51

Surrogate Qual Column%Recovery Qual%Recovery
LCS LCSD

05/31/22

Acceptance
Criteria

Qual Qual Qual Column

A

A

Serial_No:05312217:29
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METALS

Serial_No:05312217:29

Page 37 of 58



FF

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

05/31/22

SAMPLE RESULTS

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

Matrix: Soil

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Field Prep: Not Specified

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

MCP Total Metals - Mansfield Lab                               

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Mercury, Total

Selenium, Total

Silver, Total

12.9

878

ND

558

36.1

0.233

ND

ND

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1

10

1

1

1

1

1

1

0.477

4.77

0.477

0.477

2.38

0.078

2.38

0.477

05/31/22 11:11

05/31/22 14:11

05/31/22 11:11

05/31/22 11:11

05/31/22 11:11

05/29/22 10:13

05/31/22 11:11

05/31/22 11:11

97,6010D

97,6010D

97,6010D

97,6010D

97,6010D

97,7471B

97,6010D

97,6010D

SB

MC

SB

SB

SB

AW

SB

SB

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 12:00

05/28/22 07:55

05/28/22 07:55

EPA 3050B

EPA 3050B

EPA 3050B

EPA 3050B

EPA 3050B

EPA 7471B

EPA 3050B

EPA 3050B

Prep
Method

Percent Solids:  83%

MDL

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:05312217:29
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Parameter

Parameter

Result

Result

Dilution 
Factor

Dilution 
Factor

Qualifier

Qualifier

Units

Units

RL

RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

Date
Analyzed

Date
Analyzed

Analytical
Method

Analytical
Method

Analyst

Analyst

Date 
Prepared

Date 
Prepared

05/31/22

Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

Silver, Total

Mercury, Total

ND

ND

ND

ND

ND

ND

ND

ND

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1

1

1

1

1

1

1

1

0.400

0.400

0.400

0.400

2.00

2.00

0.400

0.083

05/31/22 09:30

05/31/22 09:30

05/31/22 09:30

05/31/22 09:30

05/31/22 09:30

05/31/22 09:30

05/31/22 09:30

05/29/22 09:47

97,6010D

97,6010D

97,6010D

97,6010D

97,6010D

97,6010D

97,6010D

97,7471B

SB

SB

SB

SB

SB

SB

SB

AW

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 07:55

05/28/22 12:00

MCP Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1644045-1    

MCP Total Metals - Mansfield Lab  for sample(s):  01   Batch:  WG1644048-1    

EPA 3050B

EPA 7471B

Digestion Method:

Digestion Method:

Prep Information

Prep Information

MDL

MDL

--

--

--

--

--

--

--

--

Serial_No:05312217:29
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Arsenic, Total

Barium, Total

Cadmium, Total

Chromium, Total

Lead, Total

Selenium, Total

Silver, Total

Mercury, Total

 84

 82

 80

 80

 81

 84

 82

 89

85

80

78

82

81

84

83

94

70-130

75-125

75-125

70-130

72-128

66-134

70-131

60-140

1

2

3

2

0

0

1

5

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

MCP Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1644045-2   WG1644045-3  SRM Lot Number: D113-540   

MCP Total Metals - Mansfield Lab  Associated sample(s): 01    Batch: WG1644048-2   WG1644048-3  SRM Lot Number: D113-540   

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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INORGANICS
&

MISCELLANEOUS
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FF

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

Matrix: Soil

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

Field Prep: Not Specified

Ignitability of Solids - Westborough Lab

Ignitability NI 05/24/22 13:05 1,1030 PA

Test Material Information

Source of Material:

Description of Material:

Particle Size:

Preliminary Burning Time (sec):

Unknown

Non-Metallic - Damp Soil

Medium

120

Parameter Result
Date 

Analyzed
Analytical

Method Analyst

05/31/22

Sample Depth:

Serial_No:05312217:29
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FF

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

60 OLYMPIA WOBURNSample Location:

L2227216-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Specific Conductance @ 25 C

Solids, Total

pH    (H)

Cyanide, Reactive

Sulfide, Reactive

44

83.0

7.4

ND

ND

umhos/cm

%

SU

mg/kg

mg/kg

1

1

1

1

1

10

0.100

-

10

10

05/23/22 22:23

05/23/22 22:05

05/23/22 21:02

05/26/22 15:12

05/26/22 14:39

1,9050A

121,2540G

1,9045D

125,7.3

125,7.3

AS

TR

AS

MJ

MJ

Date 
Prepared

-

-

-

05/26/22 12:20

05/26/22 12:20

05/31/22

MDL

--

NA

NA

--

--

Sample Depth:

Serial_No:05312217:29
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SS-03- 05-20-22Client ID:
05/20/22 15:00Date Collected:
05/23/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

60 OLYMPIA WOBURNSample Location:

L2227216-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 81.6 % 10.100 05/23/22 22:05 121,2540G TR

Date 
Prepared

-

05/31/22

MDL

NA

Sample Depth:

Serial_No:05312217:29
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Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2227216

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

05/31/22

Cyanide, Reactive

Sulfide, Reactive

ND

ND

mg/kg

mg/kg

1

1

10

10

05/26/22 15:08

05/26/22 14:35

125,7.3

125,7.3

MJ

MJ

05/26/22 12:20

05/26/22 12:20

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1643110-1    

General Chemistry - Westborough Lab  for sample(s):  01   Batch:  WG1643114-1    

MDL

--

--

Serial_No:05312217:29
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pH

Specific Conductance

Cyanide, Reactive

Sulfide, Reactive

 100

 100

 94

 69

-

-

-

-

99-101

99-101

30-125

60-125

-

-

-

-

40

40

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1641945-1       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1641972-1       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1643110-2       

General Chemistry - Westborough Lab  Associated sample(s): 01    Batch: WG1643114-2       

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2227216

05/31/22

Qual Qual Qual

Serial_No:05312217:29
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pH    (H)

Specific Conductance @ 25 C

Cyanide, Reactive

Sulfide, Reactive

7.4

44

ND

ND

7.3

43

ND

ND

SU

umhos/cm

mg/kg

mg/kg

1

2

NC

NC

5

20

40

40

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1641945-2    QC Sample:  L2227216-01  Client ID:  COMP-SS-05-20-22 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1641972-2    QC Sample:  L2227216-01  Client ID:  COMP-SS-05-20-22 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1643110-3    QC Sample:  L2227216-01  Client ID:  COMP-SS-05-20-22 

General Chemistry - Westborough Lab  Associated sample(s):  01    QC Batch ID:  WG1643114-3    QC Sample:  L2227216-01  Client ID:  COMP-SS-05-20-22 

OLYMPIA

2491010

Project Name:

Project Number:

L2227216Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

05/31/22

Qual

Serial_No:05312217:29
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*Values in parentheses indicate holding time in days

L2227216-01A

L2227216-01B

L2227216-01C

L2227216-02A

L2227216-02B

Plastic 2oz unpreserved for TS

Metals Only-Glass 60mL/2oz unpreserved

Glass 500ml/16oz unpreserved

Vial MeOH preserved

Plastic 2oz unpreserved for TS

A

A

A

A

A

NA

NA

NA

NA

NA

3.1

3.1

3.1

3.1

3.1

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

OLYMPIA

2491010

TS(7)

MCP-CR-6010T-10(180),MCP-AS-6010T-
10(180),MCP-7471T-10(28),MCP-CD-6010T-
10(180),MCP-AG-6010T-10(180),MCP-SE-
6010T-10(180),MCP-BA-6010T-10(180),MCP-
PB-6010T-10(180)

MCP-8082-10(365),IGNIT-
1030(14),REACTS(14),PH-9045(1),MCP-8270-
21(14),REACTCN(14),TPH-DRO-D(14),COND-
9050(28)

MCP-8260H-21(14)

TS(7)

Project Name:

Project Number:

L2227216Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

05/31/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:05312217:29
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2227216OLYMPIA

2491010 05/31/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -
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 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2227216OLYMPIA

2491010 05/31/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1

97

121

125

141

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - VI, 2018.

EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA, IIB, IIIA, IIIB, IIIC, IIID, VA, VB, VC, VIA, VIB, VIIIA and VIIIB, July 2010.

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates IIIA, April 1998.

EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA and IIB, November 2021.

Project Name:

Project Number:

Lab Number:

Report Date:

L2227216OLYMPIA

2491010

REFERENCES 

05/31/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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Method Blank SummaryMethod Blank Summary       

Form 4Form 4    

VolatilesVolatiles       

Client : Verdantas, LLC                     Lab Number : L2227216           

Project Name : OLYMPIA                            Project Number : 2491010       

Lab Sample ID : WG1644520-5              Lab File ID : V11220526B05       

Instrument ID : VOA111                

Matrix : SOIL Analysis Date : 05/26/22 08:37       

Client Sample No. Lab Sample ID Analysis Date       

WG1644520-3LCS WG1644520-3 05/26/22 06:58    

WG1644520-4LCSD WG1644520-4 05/26/22 07:48    

SS-03- 05-20-22 L2227216-02 05/26/22 12:21
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Calibration Verification SummaryCalibration Verification Summary       

Form 7Form 7     

VolatilesVolatiles       

Client : Verdantas, LLC                     Lab Number : L2227216           

Project Name : OLYMPIA                            Project Number : 2491010       

Instrument ID : VOA111         Calibration Date : 05/26/22 06:58       

Lab File ID : V11220526B01             Init. Calib. Date(s) : 04/19/22 04/19/22       

Sample No : WG1644520-2              Init. Calib. Times : 19:49 23:08       

Channel :

Compound Ave. RRF RRF Min RRF %D Max %D Area% Dev(min)                                

Fluorobenzene 1 1 - 0 20 107 -.01

Dichlorodifluoromethane 0.234 0.242 - -3.4 20 110 0

Chloromethane 0.249 0.283 - -13.7 20 124 0

Vinyl chloride 0.247 0.307 - -24.3* 20 132 0

Bromomethane 0.149 0.205 - -37.6* 20 159 -.01

Chloroethane 0.142 0.17 - -19.7 20 131 0

Trichlorofluoromethane 0.308 0.332 - -7.8 20 114 0

Ethyl ether 0.104 0.117 - -12.5 20 118 -.01

1,1-Dichloroethene 0.181 0.185 - -2.2 20 109 0

Carbon disulfide 0.561 0.55 - 2 20 108 -.01

Freon-113 0.187 0.196 - -4.8 20 110 -.01

Acrolein 0.034 0.034 - 0 20 114 -.01

Methylene chloride 0.243 0.243 - 0 20 116 -.01

Acetone 40 39.032 - 2.4 20 102 -.01

trans-1,2-Dichloroethene 0.212 0.219 - -3.3 20 112 -.01

Methyl acetate 0.145 0.153 - -5.5 20 124 -.01

Methyl tert-butyl ether 0.578 0.611 - -5.7 20 114 -.02

tert-Butyl alcohol 0.023 0.026 - -13 20 114 -.02

Diisopropyl ether 0.764 0.852 - -11.5 20 120 -.01

1,1-Dichloroethane 0.396 0.429 - -8.3 20 116 -.01

Halothane 0.168 0.16 - 4.8 20 107 0

Acrylonitrile 0.065 0.073 - -12.3 20 117 -.01

Ethyl tert-butyl ether 0.756 0.826 - -9.3 20 118 -.01

Vinyl acetate 0.58 0.623 - -7.4 20 116 -.02

cis-1,2-Dichloroethene 0.243 0.255 - -4.9 20 113 -.01

2,2-Dichloropropane 0.344 0.348 - -1.2 20 110 -.01

Bromochloromethane 0.116 0.119 - -2.6 20 109 -.01

Cyclohexane 0.363 0.383 - -5.5 20 114 -.01

Chloroform 0.419 0.426 - -1.7 20 114 -.02

Ethyl acetate 0.217 0.228 - -5.1 20 115 -.01

Carbon tetrachloride 0.304 0.296 - 2.6 20 105 -.01

Tetrahydrofuran 0.062 0.065 - -4.8 20 115 -.02

Dibromofluoromethane 0.254 0.245 - 3.5 20 103 -.02

1,1,1-Trichloroethane 0.317 0.329 - -3.8 20 108 -.01

2-Butanone 0.104 0.105 - -1 20 120 -.02

1,1-Dichloropropene 40 39.948 - 0.1 20 110 -.01

Benzene 0.856 0.916 - -7 20 115 -.01

tert-Amyl methyl ether 0.658 0.696 - -5.8 20 114 -.01

1,2-Dichloroethane-d4 0.26 0.259 - 0.4 20 108 -.02

1,2-Dichloroethane 0.317 0.333 - -5 20 114 -.01

Methyl cyclohexane 0.37 0.369 - 0.3 20 107 -.01

Trichloroethene 0.221 0.233 - -5.4 20 112 -.02

Dibromomethane 0.141 0.145 - -2.8 20 111 -.02

* Value outside of QC limits.                
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Calibration Verification SummaryCalibration Verification Summary       

Form 7Form 7     

VolatilesVolatiles       

Client : Verdantas, LLC                     Lab Number : L2227216           

Project Name : OLYMPIA                            Project Number : 2491010       

Instrument ID : VOA111         Calibration Date : 05/26/22 06:58       

Lab File ID : V11220526B01             Init. Calib. Date(s) : 04/19/22 04/19/22       

Sample No : WG1644520-2              Init. Calib. Times : 19:49 23:08       

Channel :

Compound Ave. RRF RRF Min RRF %D Max %D Area% Dev(min)                                

1,2-Dichloropropane 0.238 0.261 - -9.7 20 118 -.02

2-Chloroethyl vinyl ether 0.123 0.13 - -5.7 20 109 -.02

Bromodichloromethane 0.323 0.336 - -4 20 111 -.01

1,4-Dioxane 2000 2013.324 - -0.7 20 107 -.02

cis-1,3-Dichloropropene 0.386 0.409 - -6 20 113 -.02

Chlorobenzene-d5 1 1 - 0 20 104 -.01

Toluene-d8 1.287 1.311 - -1.9 20 106 0

Toluene 40 40.364 - -0.9 20 110 -.01

4-Methyl-2-pentanone 0.097 0.112 - -15.5 20 112 -.01

Tetrachloroethene 0.291 0.291 - 0 20 101 0

trans-1,3-Dichloropropene 0.467 0.499 - -6.9 20 111 -.01

Ethyl methacrylate 0.366 0.381 - -4.1 20 109 -.01

1,1,2-Trichloroethane 0.21 0.233 - -11 20 116 -.02

Chlorodibromomethane 0.309 0.322 - -4.2 20 106 -.01

1,3-Dichloropropane 0.435 0.48 - -10.3 20 114 -.01

1,2-Dibromoethane 0.252 0.271 - -7.5 20 109 -.01

2-Hexanone 0.215 0.207 - 3.7 20 108 -.02

Chlorobenzene 0.833 0.868 - -4.2 20 110 -.01

Ethylbenzene 1.403 1.463 - -4.3 20 111 0

1,1,1,2-Tetrachloroethane 0.302 0.318 - -5.3 20 106 -.01

p/m Xylene 0.537 0.568 - -5.8 20 109 -.01

o Xylene 0.526 0.561 - -6.7 20 110 -.01

Styrene 0.914 0.957 - -4.7 20 110 -.01

1,4-Dichlorobenzene-d4 1 1 - 0 20 102 -.01

Bromoform 0.367 0.377 - -2.7 20 105 -.01

Isopropylbenzene 2.583 2.762 - -6.9 20 109 -.01

4-Bromofluorobenzene 0.889 0.9 - -1.2 20 102 -.01

Bromobenzene 0.678 0.69 - -1.8 20 105 0

n-Propylbenzene 3.067 3.385 - -10.4 20 112 -.01

1,4-Dichlorobutane 0.878 0.973 - -10.8 20 115 0

1,1,2,2-Tetrachloroethane 0.589 0.675 - -14.6 20 115 -.01

4-Ethyltoluene 2.568 2.786 - -8.5 20 110 -.01

2-Chlorotoluene 1.845 1.983 - -7.5 20 111 0

1,3,5-Trimethylbenzene 2.227 2.409 - -8.2 20 110 -.01

1,2,3-Trichloropropane 0.484 0.547 - -13 20 115 -.01

trans-1,4-Dichloro-2-buten 0.211 0.234 - -10.9 20 113 -.01

4-Chlorotoluene 1.957 2.136 - -9.1 20 113 -.01

tert-Butylbenzene 1.909 1.992 - -4.3 20 106 0

1,2,4-Trimethylbenzene 2.257 2.432 - -7.8 20 110 -.01

sec-Butylbenzene 2.833 3.063 - -8.1 20 109 0

p-Isopropyltoluene 2.479 2.612 - -5.4 20 107 -.01

1,3-Dichlorobenzene 1.33 1.395 - -4.9 20 109 -.01

1,4-Dichlorobenzene 1.347 1.41 - -4.7 20 109 -.01

* Value outside of QC limits.                
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Calibration Verification SummaryCalibration Verification Summary       

Form 7Form 7     

VolatilesVolatiles       

Client : Verdantas, LLC                     Lab Number : L2227216           

Project Name : OLYMPIA                            Project Number : 2491010       

Instrument ID : VOA111         Calibration Date : 05/26/22 06:58       

Lab File ID : V11220526B01             Init. Calib. Date(s) : 04/19/22 04/19/22       

Sample No : WG1644520-2              Init. Calib. Times : 19:49 23:08       

Channel :

Compound Ave. RRF RRF Min RRF %D Max %D Area% Dev(min)                                

p-Diethylbenzene 1.487 1.592 - -7.1 20 109 0

n-Butylbenzene 2.221 2.474 - -11.4 20 113 0

1,2-Dichlorobenzene 1.269 1.32 - -4 20 108 -.01

1,2,4,5-Tetramethylbenzene 2.425 2.511 - -3.5 20 106 0

1,2-Dibromo-3-chloropropan 0.104 0.099 - 4.8 20 97 0

1,3,5-Trichlorobenzene 0.947 0.959 - -1.3 20 105 -.01

Hexachlorobutadiene 0.412 0.391 - 5.1 20 97 0

1,2,4-Trichlorobenzene 0.854 0.852 - 0.2 20 103 0

Naphthalene 1.992 1.994 - -0.1 20 105 0

1,2,3-Trichlorobenzene 0.732 0.73 - 0.3 20 103 0

* Value outside of QC limits.                
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Verdantas, LLC

2491010

OLYMPIA

Client:

Project Name:

Project Number:

06/07/22

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Monarch Drive

Littleton, MA 01460

Christene BingerATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(978) 679-1600Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2228447-01

Alpha 
Sample ID

COMP-SS-05-20-22

Client ID

60 OLYMPIA WOBURN

Sample 
Location

OLYMPIA

2491010

Project Name:
Project Number:

Lab Number: 
Report Date:

L2228447
06/07/22

05/20/22 14:40

Collection 
Date/TimeMatrix Receive Date

SOIL 05/23/22
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OLYMPIA

2491010

Project Name:

Project Number:

Lab Number:

Report Date:
L2228447

06/07/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:06072216:48
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Case Narrative (continued)

OLYMPIA

2491010

Project Name:

Project Number:

Lab Number:

Report Date:
L2228447

06/07/22

Sample Receipt

The analysis performed was specified by the client.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  06/07/22                  

Serial_No:06072216:48
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FF

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2228447

06/07/22

SAMPLE RESULTS

COMP-SS-05-20-22Client ID:
05/20/22 14:40Date Collected:
05/23/22Date Received:

Matrix: Soil

60 OLYMPIA WOBURNSample Location:

L2228447-01Lab ID:

Field Prep: Not Specified

Parameter Result
Dilution 
FactorQualifier Units RL

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

TCLP Metals by EPA 1311 - Mansfield Lab                               

Chromium, TCLP ND mg/l 10.200 06/07/22 12:51 1,6010D SB06/04/22 10:58 EPA 3015

Prep
Method

06/01/22 22:50TCLP/SPLP Ext. Date:

MDL

--

Sample Depth:

Serial_No:06072216:48
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FF

Parameter Result
Dilution 
FactorQualifier Units RL

Method Blank Analysis
Batch Quality Control

Project Name:

Project Number:

Lab Number:

Report Date:

OLYMPIA

2491010

L2228447

Date
Analyzed

Analytical
Method Analyst

Date 
Prepared

06/07/22

Chromium, TCLP ND mg/l 10.200 06/07/22 12:33 1,6010D SB06/04/22 10:58

TCLP Metals by EPA 1311 - Mansfield Lab  for sample(s):  01   Batch:  WG1646382-1    

EPA 3015Digestion Method:

Prep Information

05/31/22 15:23TCLP/SPLP Extraction Date:

MDL

--

Serial_No:06072216:48
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Chromium, TCLP  89 - 75-125 - 20

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD RPD Limits

TCLP Metals by EPA 1311 - Mansfield Lab  Associated sample(s): 01    Batch: WG1646382-2        

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2228447

06/07/22

Qual Qual Qual

Serial_No:06072216:48

Page 8 of 17



Chromium, TCLP ND 1.86  93 - - 75-125 - 20

Parameter
Native 
Sample

MS 
Found

MS
%Recovery

MSD 
Found

MSD 
%Recovery

Recovery
Limits RPD

RPD 
Limits

TCLP Metals by EPA 1311 - Mansfield Lab Associated sample(s): 01    QC Batch ID: WG1646382-3     QC Sample: L2228447-01    Client ID:  COMP-SS-05-
20-22 

2

MS 
Added

Matrix Spike Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

OLYMPIA

2491010

L2228447

06/07/22

Qual Qual Qual

Serial_No:06072216:48
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Chromium, TCLP ND ND mg/l NC 20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

TCLP Metals by EPA 1311 - Mansfield Lab  Associated sample(s):  01    QC Batch ID:  WG1646382-4    QC Sample:  L2228447-01  Client ID:  COMP-SS-05-
20-22 

OLYMPIA

2491010

Project Name:

Project Number:

L2228447Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

06/07/22

Qual

Serial_No:06072216:48
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*Values in parentheses indicate holding time in days

L2228447-01A

L2228447-01X

L2228447-01X9

Glass 500ml/16oz unpreserved

Plastic 120ml HNO3 preserved Extracts

Tumble Vessel

A

A

A

NA

NA

NA

3.1

3.1

3.1

Y

Y

Y

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

OLYMPIA

2491010

-

CR-CI(180)

-

Project Name:

Project Number:

L2228447Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

06/07/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:06072216:48
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L2228447OLYMPIA

2491010 06/07/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2228447OLYMPIA

2491010 06/07/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a mixture of 
chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review of 
Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

ND

NJ

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes

Serial_No:06072216:48
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L2228447OLYMPIA

2491010 06/07/22

Data Qualifiers

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

the identification is based on a mass spectral library search.

The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)

Serial_No:06072216:48
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

1 Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods.  EPA SW-846. 
Third Edition. Updates I - VI, 2018.

Project Name:

Project Number:

Lab Number:

Report Date:

L2228447OLYMPIA

2491010

REFERENCES 

06/07/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2232050

Verdantas, LLC

2491

60 OLYMPIA

Client:

Project Name:

Project Number:

06/23/22

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Monarch Drive

Littleton, MA 01460

Christene BingerATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(978) 679-1600Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2232050-01

L2232050-02

L2232050-03

L2232050-04

L2232050-05

L2232050-06

L2232050-07

L2232050-08

L2232050-09

L2232050-10

L2232050-11

Alpha 
Sample ID

SS-1-SIDEWALL

SS-2-SIDEWALL

SS-3-BOT

SS-3-BOT-DUP

SS-4-SIDEWALL

SS-5-BOT

SS-6-SIDEWALL

SS-7-BOT

SS-8-SIDEWALL

SS-9-BOT

SS-10-SIDEWALL

Client ID

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

Sample 
Location

60 OLYMPIA

2491

Project Name:
Project Number:

Lab Number: 
Report Date:

L2232050
06/23/22

06/16/22 10:15

06/16/22 10:16

06/16/22 10:17

06/16/22 10:18

06/16/22 10:19

06/16/22 10:20

06/16/22 10:21

06/16/22 10:22

06/16/22 10:23

06/16/22 10:24

06/16/22 10:25

Collection 
Date/TimeMatrix Receive Date

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22

06/16/22
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Page 2 of 42



Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L223205060 OLYMPIA

2491

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

YES

YES

NO

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

06/23/22

Please note that sample matrix information is located in the Sample Results section of this report.

Serial_No:06232212:07
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60 OLYMPIA

2491

Project Name:

Project Number:

Lab Number:

Report Date:
L2232050

06/23/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.

Serial_No:06232212:07
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Case Narrative (continued)

60 OLYMPIA

2491

Project Name:

Project Number:

Lab Number:

Report Date:
L2232050

06/23/22

MCP Related Narratives

Semivolatile Organics

In reference to question I: 

All samples were analyzed for a subset of MCP analytes per client request.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  06/23/22                  

Serial_No:06232212:07
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60 OLYMPIA

2491

Project Name:

Project Number:

L2232050Lab Number:

Report Date:

QC OUTLIER SUMMARY REPORT

06/23/22

Method Client ID (Native ID) Lab ID Parameter QC Type
Recovery/RPD

(%)
QC Limits

(%)
Data Quality 
Assessment

Associated
Samples

There are no QC Outliers associated with this report.

Serial_No:06232212:07
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ORGANICS
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SEMIVOLATILES
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FF

Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

510

ND

270

280

390

140

280

ND

ND

ND

ND

ND

ND

200

430

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

190

120

160

120

120

120

160

120

160

190

120

82

160

120

82

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

68

65

51

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-1-SIDEWALLClient ID:
06/16/22 10:15Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-01Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 17:29
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 84%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07

Page 9 of 42



Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

310

ND

150

170

270

ND

160

ND

ND

ND

ND

ND

ND

ND

250

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

200

120

160

120

120

120

160

120

160

200

120

84

160

120

84

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

76

70

66

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-2-SIDEWALLClient ID:
06/16/22 10:16Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-02Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/23/22 06:11
IM

EPA 3546
Extraction Date: 06/18/22 16:12

 82%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

200

120

160

120

120

120

160

120

160

200

120

82

160

120

82

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

68

62

51

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-3-BOTClient ID:
06/16/22 10:17Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-03Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 18:17
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 84%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

190

120

160

120

120

120

160

120

160

190

120

81

160

120

81

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

51

49

36

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-3-BOT-DUPClient ID:
06/16/22 10:18Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-04Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 18:41
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 85%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

870

ND

460

500

750

280

500

350

260

290

ND

ND

97

400

880

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

140

110

180

110

140

110

110

110

140

110

140

180

110

75

140

110

75

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

58

59

55

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-4-SIDEWALLClient ID:
06/16/22 10:19Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-05Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 19:04
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 92%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

150

110

190

110

150

110

110

110

150

110

150

190

110

79

150

110

79

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

58

57

49

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-5-BOTClient ID:
06/16/22 10:20Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-06Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 19:28
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 86%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

250

ND

120

ND

190

ND

130

ND

ND

ND

ND

ND

ND

ND

210

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

210

120

160

120

120

120

160

120

160

210

120

86

160

120

86

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

70

72

61

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-6-SIDEWALLClient ID:
06/16/22 10:21Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-07Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 19:52
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 80%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

960

2700

570

760

1000

260

630

ND

180

490

ND

590

140

550

770

120

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

170

130

220

130

170

130

130

130

170

130

170

220

130

90

170

130

90

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

77

72

72

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-7-BOTClient ID:
06/16/22 10:22Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-08Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/23/22 06:34
IM

EPA 3546
Extraction Date: 06/18/22 16:12

 76%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

840

930

440

470

580

200

400

160

170

270

ND

340

ND

340

700

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

150

110

190

110

150

110

110

110

150

110

150

190

110

80

150

110

80

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

64

65

61

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-8-SIDEWALLClient ID:
06/16/22 10:23Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-09Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/19/22 20:39
ALS

EPA 3546
Extraction Date: 06/18/22 16:12

 86%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

1700

1500

930

1100

1400

460

960

ND

320

730

ND

1400

160

840

1400

95

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

180

130

220

130

180

130

130

130

180

130

180

220

130

94

180

130

94

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

83

76

71

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-9-BOTClient ID:
06/16/22 10:24Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-10Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/23/22 05:49
IM

EPA 3546
Extraction Date: 06/18/22 16:12

 75%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

1000

2400

530

630

850

210

530

ND

160

360

ND

460

ND

420

830

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

160

120

200

120

160

120

120

120

160

120

160

200

120

85

160

120

85

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

80

74

79

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

06/23/22

SS-10-SIDEWALLClient ID:
06/16/22 10:25Date Collected:
06/16/22Date Received:

WOBURN, MASample Location:

L2232050-11Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/23/22 05:26
IM

EPA 3546
Extraction Date: 06/18/22 16:12

 81%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:06232212:07
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2232050

06/18/22 15:50
141,8270EAnalytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 06/17/22 21:14

06/23/22

Analyst: CMM

Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

130

98

160

98

130

98

98

98

130

98

130

160

98

69

130

98

69

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Semivolatile Organics - Westborough Lab for sample(s):   01-11    Batch:   WG1652246-1  

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

76

76

69

72

77

76

30-130

30-130

30-130

30-130

30-130

30-130

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:06232212:07
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

 74

 77

 76

 76

 82

 74

 78

 76

 80

 77

 77

 77

 77

 76

 78

 76

 78

77

78

78

78

85

77

80

78

81

79

79

78

78

78

81

77

80

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

4

1

3

3

4

4

3

3

1

3

3

1

1

3

4

1

3

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01-11    Batch:   WG1652246-2   WG1652246-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2232050

06/23/22

Qual Qual Qual

Serial_No:06232212:07
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01-11    Batch:   WG1652246-2   WG1652246-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2232050

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
4-Terphenyl-d14

83
83
75
78
80
77

30-130
30-130
30-130
30-130
30-130
30-130

87
86
79
78
80
76

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

06/23/22

Acceptance
Criteria

Qual Qual Qual

Serial_No:06232212:07
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INORGANICS
&

MISCELLANEOUS

Serial_No:06232212:07
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FF

SS-1-SIDEWALLClient ID:
06/16/22 10:15Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 84.4 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-2-SIDEWALLClient ID:
06/16/22 10:16Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 81.5 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-3-BOTClient ID:
06/16/22 10:17Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 83.6 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-3-BOT-DUPClient ID:
06/16/22 10:18Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-04Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 85.1 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07

Page 27 of 42



FF

SS-4-SIDEWALLClient ID:
06/16/22 10:19Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-05Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 92.0 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-5-BOTClient ID:
06/16/22 10:20Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-06Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 85.7 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-6-SIDEWALLClient ID:
06/16/22 10:21Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-07Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 80.2 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07

Page 30 of 42



FF

SS-7-BOTClient ID:
06/16/22 10:22Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-08Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 75.8 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-8-SIDEWALLClient ID:
06/16/22 10:23Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-09Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 86.4 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-9-BOTClient ID:
06/16/22 10:24Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-10Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 74.5 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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FF

SS-10-SIDEWALLClient ID:
06/16/22 10:25Date Collected:
06/16/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2232050-11Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2232050

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 80.7 % 10.100 06/18/22 10:48 121,2540G RI

Date 
Prepared

-

06/23/22

MDL

NA

Sample Depth:

Serial_No:06232212:07
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Solids, Total 84.4 83.7 % 1 20

Units RPDParameter Native Sample Duplicate Sample RPD Limits

General Chemistry - Westborough Lab  Associated sample(s):  01-11    QC Batch ID:  WG1652413-1    QC Sample:  L2232050-01  Client ID:  SS-1-SIDEWALL 

60 OLYMPIA

2491

Project Name:

Project Number:

L2232050Lab Number:

Report Date:

Lab Duplicate Analysis
Batch Quality Control

06/23/22

Qual

Serial_No:06232212:07
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*Values in parentheses indicate holding time in days

L2232050-01A

L2232050-02A

L2232050-03A

L2232050-04A

L2232050-05A

L2232050-06A

L2232050-07A

L2232050-08A

L2232050-09A

L2232050-10A

L2232050-11A

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

Glass 120ml/4oz unpreserved

A

A

A

A

A

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

5.1

5.1

5.1

5.1

5.1

5.1

5.1

5.1

5.1

5.1

5.1

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

60 OLYMPIA

2491

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

Project Name:

Project Number:

L2232050Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

06/23/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:06232212:07
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L223205060 OLYMPIA

2491 06/23/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L223205060 OLYMPIA

2491 06/23/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L223205060 OLYMPIA

2491 06/23/22

Data Qualifiers

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

141

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA and IIB, November 2021.

Project Name:

Project Number:

Lab Number:

Report Date:

L223205060 OLYMPIA

2491

REFERENCES 

06/23/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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L2234343

Verdantas, LLC

2491

60 OLYMPIA

Client:

Project Name:

Project Number:

07/01/22

Eight Walkup Drive, Westborough, MA  01581-1019

Lab Number:

Report Date:

508-898-9220  (Fax) 508-898-9193  800-624-9220 - www.alphalab.com

One Monarch Drive

Littleton, MA 01460

Christene BingerATTN:

ANALYTICAL REPORT

Certifications & Approvals: MA (M-MA086), NH NELAP (2064), CT (PH-0574), IL (200077), ME (MA00086), MD (348), NJ (MA935), NY (11148), 
NC (25700/666), PA (68-03671), RI (LAO00065), TX (T104704476), VT (VT-0935), VA (460195), USDA (Permit #P330-17-00196).

(978) 679-1600Phone:

The original project report/data package is held by Alpha Analytical. This report/data package is paginated and should be reproduced only in its
entirety. Alpha Analytical holds no responsibility for results and/or data that are not consistent with the original.
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L2234343-01

L2234343-02

L2234343-03

L2234343-04

L2234343-05

L2234343-06

Alpha 
Sample ID

SS-11-SIDEWALL

SS-12-BOT

SS-13-SIDEWALL

SS-14-SIDEWALL

SS-15-SIDEWALL

SS-16-BOT

Client ID

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

WOBURN, MA

Sample 
Location

60 OLYMPIA

2491

Project Name:
Project Number:

Lab Number: 
Report Date:

L2234343
07/01/22

06/28/22 12:55

06/28/22 13:05

06/28/22 13:15

06/28/22 13:25

06/28/22 13:35

06/28/22 13:45

Collection 
Date/TimeMatrix Receive Date

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

06/28/22

06/28/22

06/28/22

06/28/22

06/28/22

06/28/22
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Project Name:

Project Number:

Lab Number:

Report Date:

Were all samples received in a condition consistent with those described on the Chain-of-
Custody, properly preserved (including temperature) in the field or laboratory, and 
prepared/analyzed within method holding times?

Were the analytical method(s) and all associated QC requirements specified in the selected 
CAM protocol(s) followed?

Were all required corrective actions and analytical response actions specified in the selected 
CAM protocol(s) implemented for all identified performance standard non-conformances?

Does the laboratory report comply with all the reporting requirements specified in CAM VII A, 
"Quality Assurance and Quality Control Guidelines for the Acquisition and Reporting of Analytical
Data?"

VPH, EPH, and APH Methods only:  Was each method conducted without significant 
modification(s)? (Refer to the individual method(s) for a list of significant modifications).

APH and TO-15 Methods only: Was the complete analyte list reported for each method?

Were all applicable CAM protocol QC and performance standard non-conformances identified 
and evaluated in a laboratory narrative (including all "No" responses to Questions A through E)?

YES

YES

YES

YES

N/A

N/A

YES

A

B

C

D

E a.

E b.

F

MADEP MCP Response Action Analytical Report Certification

L223434360 OLYMPIA

2491

Were the reporting limits at or below all CAM reporting limits specified in the selected CAM 
protocol(s)?

Were all QC performance standards specified in the CAM protocol(s) achieved?

Were results reported for the complete analyte list specified in the selected CAM protocol(s)?

YES

YES

NO

G

H

I

   
   A response to questions G, H and I is required for "Presumptive Certainty" status

This form provides certifications for all samples performed by MCP methods. Please refer to 
the Sample Results and Container Information sections of this report for specification of 
MCP methods used for each analysis. The following questions pertain only to MCP 
Analytical Methods.

   
   An affirmative response to questions A through F is required for "Presumptive Certainty" status

   For any questions answered "No", please refer to the case narrative section on the following page(s).

07/01/22

Please note that sample matrix information is located in the Sample Results section of this report.
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60 OLYMPIA

2491

Project Name:

Project Number:

Lab Number:

Report Date:
L2234343

07/01/22

Case Narrative

The samples were received in accordance with the Chain of Custody and no significant deviations were encountered during the preparation 

or analysis unless otherwise noted. Sample Receipt, Container Information, and the Chain of Custody are located at the back of the report.

Results contained within this report relate only to the samples submitted under this Alpha Lab Number and meet NELAP requirements for all

NELAP accredited parameters unless otherwise noted in the following narrative. The data presented in this report is organized by parameter

(i.e. VOC, SVOC, etc.). Sample specific Quality Control data (i.e. Surrogate Spike Recovery) is reported at the end of the target analyte list 

for each individual sample, followed by the Laboratory Batch Quality Control at the end of each parameter. Tentatively Identified 

Compounds (TICs), if requested, are reported for compounds identified to be present and are not part of the method/program Target 

Compound List, even if only a subset of the TCL are being reported. If a sample was re-analyzed or re-extracted due to a required quality 

control corrective action and if both sets of data are reported, the Laboratory ID of the re-analysis or re-extraction is designated with an "R" 

or "RE", respectively.

When multiple Batch Quality Control elements are reported (e.g. more than one LCS), the associated samples for each element are noted in

the grey shaded header line of each data table. Any Laboratory Batch, Sample Specific % recovery or RPD value that is outside the listed 

Acceptance Criteria is bolded in the report. In reference to questions H (CAM) or 4 (RCP) when "NO" is checked, the performance criteria 

for CAM and RCP methods allow for some quality control failures to occur and still be within method compliance.  In these instances, the 

specific failure is not narrated but noted in the associated QC Outlier Summary Report, located directly after the Case Narrative. QC 

information is also incorporated in the Data Usability Assessment table (Format 11) of our Data Merger tool, where it can be reviewed in 

conjunction with the sample result, associated regulatory criteria and any associated data usability implications.

Soil/sediments, solids and tissues are reported on a dry weight basis unless otherwise noted. Definitions of all data qualifiers and acronyms 

used in this report are provided in the Glossary located at the back of the report.

HOLD POLICY - For samples submitted on hold, Alpha's policy is to hold samples (with the exception of Air canisters) free of charge for 21 

calendar days from the date the project is completed. After 21 calendar days, we will dispose of all samples submitted including those put 

on hold unless you have contacted your Alpha Project Manager and made arrangements for Alpha to continue to hold the samples. Air 

canisters will be disposed after 3 business days from the date the project is completed.

Please contact Project Management at 800-624-9220 with any questions.
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Case Narrative (continued)

60 OLYMPIA

2491

Project Name:

Project Number:

Lab Number:

Report Date:
L2234343

07/01/22

MCP Related Narratives

Sample Receipt

L2234343-06: The Client ID was specified by the client. 

Semivolatile Organics

L2234343-06: The sample has elevated detection limits due to the limited sample volume utilized during 

extraction, as required by the sample matrix.

In reference to question I: 

All samples were analyzed for a subset of MCP analytes per client request.

    
    I, the undersigned, attest under the pains and penalties of perjury that, to the best of my knowledge and 
    belief and based upon my personal inquiry of those responsible for providing the information contained
    in this analytical report, such information is accurate and complete.  This certificate of analysis is not
    complete unless this page accompanies any and all pages of this report.

    
    Authorized Signature:    

    Title:  Technical Director/Representative                                                                          Date:  07/01/22                  

Serial_No:07012211:54
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60 OLYMPIA

2491

Project Name:

Project Number:

L2234343Lab Number:

Report Date:

QC OUTLIER SUMMARY REPORT

07/01/22

Method Client ID (Native ID) Lab ID Parameter QC Type
Recovery/RPD

(%)
QC Limits

(%)
Data Quality 
Assessment

Associated
Samples

There are no QC Outliers associated with this report.
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ORGANICS
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SEMIVOLATILES
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FF

Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

800

ND

410

420

630

240

430

280

220

250

ND

ND

79

340

740

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

140

100

180

100

140

100

100

100

140

100

140

180

100

74

140

100

74

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

92

87

92

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-11-SIDEWALLClient ID:
06/28/22 12:55Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-01Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
07/01/22 05:28
IM

EPA 3546
Extraction Date: 06/28/22 19:02

 93%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

190

140

240

140

190

140

140

140

190

140

190

240

140

100

190

140

100

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

69

79

70

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-12-BOTClient ID:
06/28/22 13:05Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-02Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/29/22 13:04
IM

EPA 3546
Extraction Date: 06/28/22 19:03

 68%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07012211:54
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

150

110

190

110

150

110

110

110

150

110

150

190

110

79

150

110

79

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

72

72

70

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-13-SIDEWALLClient ID:
06/28/22 13:15Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-03Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
07/01/22 02:20
IM

EPA 3546
Extraction Date: 06/28/22 19:03

 88%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07012211:54
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

140

110

180

110

140

110

110

110

140

110

140

180

110

75

140

110

75

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

58

66

61

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-14-SIDEWALLClient ID:
06/28/22 13:25Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-04Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/29/22 13:52
IM

EPA 3546
Extraction Date: 06/28/22 19:03

 91%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07012211:54
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

150

110

190

110

150

110

110

110

150

110

150

190

110

78

150

110

78

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

74

86

81

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-15-SIDEWALLClient ID:
06/28/22 13:35Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-05Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/29/22 14:16
IM

EPA 3546
Extraction Date: 06/28/22 19:03

 89%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07012211:54
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result Dilution Factor

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Qualifier Units RL

MCP Semivolatile Organics - Westborough Lab

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

630

470

790

470

630

470

470

470

630

470

630

790

470

330

630

470

330

Nitrobenzene-d5

2-Fluorobiphenyl

4-Terphenyl-d14

69

81

79

30-130

30-130

30-130

Acceptance 
CriteriaSurrogate % Recovery Qualifier

07/01/22

SS-16-BOTClient ID:
06/28/22 13:45Date Collected:
06/28/22Date Received:

WOBURN, MASample Location:

L2234343-06Lab ID:

Field Prep: Not Specified

Matrix: Soil Extraction Method:

Analytical Method:
Analytical Date:
Analyst:

141,8270E
06/29/22 14:40
IM

EPA 3546
Extraction Date: 06/28/22 19:03

 62%Percent Solids: 

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Sample Depth:

Serial_No:07012211:54
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Method Blank Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2234343

06/29/22 02:46
141,8270EAnalytical Method:

Analytical Date:
Extraction Method: EPA 3546
Extraction Date: 06/28/22 17:23

07/01/22

Analyst: IM

Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

Parameter Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

RL

130

99

160

99

130

99

99

99

130

99

130

160

99

69

130

99

69

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

UnitsQualifier

MCP Semivolatile Organics - Westborough Lab for sample(s):   01-06    Batch:   WG1656540-1  

2-Fluorophenol

Phenol-d6

Nitrobenzene-d5

2-Fluorobiphenyl

2,4,6-Tribromophenol

4-Terphenyl-d14

87

88

87

81

93

86

30-130

30-130

30-130

30-130

30-130

30-130

Surrogate %Recovery Qualifier
Acceptance

Criteria

MDL

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

Serial_No:07012211:54
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Acenaphthene

Fluoranthene

Naphthalene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Acenaphthylene

Anthracene

Benzo(ghi)perylene

Fluorene

Phenanthrene

Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrene

Pyrene

2-Methylnaphthalene

 78

 82

 80

 82

 80

 83

 82

 83

 83

 80

 87

 79

 80

 87

 96

 83

 78

73

81

77

80

80

81

83

81

77

79

88

78

80

86

96

82

78

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

40-140

7

1

4

2

0

2

1

2

8

1

1

1

0

1

0

1

0

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01-06    Batch:   WG1656540-2   WG1656540-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2234343

07/01/22

Qual Qual Qual

Serial_No:07012211:54
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Parameter
LCS

%Recovery
LCSD

%Recovery
%Recovery

Limits RPD
RPD

 Limits

MCP Semivolatile Organics - Westborough Lab  Associated sample(s):   01-06    Batch:   WG1656540-2   WG1656540-3     

Lab Control Sample Analysis
Batch Quality Control

Project Name: 

Project Number: 

Lab Number: 

Report Date: 

60 OLYMPIA

2491

L2234343

2-Fluorophenol
Phenol-d6
Nitrobenzene-d5
2-Fluorobiphenyl
2,4,6-Tribromophenol
4-Terphenyl-d14

88
85
81
79
86
79

30-130
30-130
30-130
30-130
30-130
30-130

85
85
79
78
85
81

Surrogate Qual%Recovery Qual%Recovery
LCS LCSD

07/01/22

Acceptance
Criteria

Qual Qual Qual

Serial_No:07012211:54
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INORGANICS
&

MISCELLANEOUS

Serial_No:07012211:54
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FF

SS-11-SIDEWALLClient ID:
06/28/22 12:55Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-01Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 92.7 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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FF

SS-12-BOTClient ID:
06/28/22 13:05Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-02Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 67.9 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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FF

SS-13-SIDEWALLClient ID:
06/28/22 13:15Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-03Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 88.0 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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FF

SS-14-SIDEWALLClient ID:
06/28/22 13:25Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-04Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 91.2 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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FF

SS-15-SIDEWALLClient ID:
06/28/22 13:35Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-05Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 88.5 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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FF

SS-16-BOTClient ID:
06/28/22 13:45Date Collected:
06/28/22Date Received:

Parameter Result
Dilution 
Factor

Matrix: Soil

WOBURN, MASample Location:

L2234343-06Lab ID:

Qualifier Units RL

SAMPLE RESULTS

Project Name:

Project Number:

Lab Number:

Report Date:

60 OLYMPIA

2491

L2234343

Field Prep:

Date
Analyzed

Analytical
Method Analyst

Not Specified

General Chemistry - Westborough Lab
Solids, Total 61.6 % 10.100 06/29/22 07:07 121,2540G RI

Date 
Prepared

-

07/01/22

MDL

NA

Sample Depth:

Serial_No:07012211:54
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*Values in parentheses indicate holding time in days

L2234343-01A

L2234343-02A

L2234343-03A

L2234343-04A

L2234343-05A

L2234343-06A

Glass 250ml/8oz unpreserved

Glass 250ml/8oz unpreserved

Glass 250ml/8oz unpreserved

Glass 60mL/2oz unpreserved

Glass 60mL/2oz unpreserved

Glass 60mL/2oz unpreserved

A

A

A

A

A

A

NA

NA

NA

NA

NA

NA

3.5

3.5

3.5

3.5

3.5

3.5

Y

Y

Y

Y

Y

Y

Absent

Absent

Absent

Absent

Absent

Absent

A Absent
Cooler Custody Seal
Cooler Information

60 OLYMPIA

2491

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

TS(7),MCP-8270-21(14)

Project Name:

Project Number:

L2234343Lab Number:

Report Date:

Sample Receipt and Container Information

Container ID Container Type Cooler
Temp
deg C Pres Seal

Container Information

Analysis(*)

07/01/22

Were project specific reporting limits specified? YES

Frozen
Date/Time

Final
pH

Initial 
pH

Serial_No:07012211:54
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Report Format: Data Usability Report

GLOSSARY

Project Name:

Project Number:

Lab Number:

Report Date:

L223434360 OLYMPIA

2491 07/01/22

Acronyms

DL

EDL

EMPC

EPA

LCS

LCSD

LFB

LOD

LOQ

MDL

MS

MSD

NA

NC

NDPA/DPA

NI

NP

NR

RL

RPD

SRM

STLP

TEF

TEQ

TIC

Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated values, when 
those target analyte concentrations are quantified below the limit of quantitation (LOQ). The DL includes any adjustments 
from dilutions, concentrations or moisture content, where applicable.  (DoD report formats only.)
Estimated Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The EDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable. The use of EDLs is specific to the analysis 
of PAHs using Solid-Phase Microextraction (SPME).
Estimated Maximum Possible Concentration: The concentration that results from the signal present at the retention time of an 
analyte when the ions meet all of the identification criteria except the ion abundance ratio criteria. An EMPC is a worst-case 
estimate of the concentration.
Environmental Protection Agency.

Laboratory Control Sample: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Laboratory Control Sample Duplicate: Refer to LCS.

Laboratory Fortified Blank: A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes.
Limit of Detection: This value represents the level to which a target analyte can reliably be detected for a specific analyte in a 
specific matrix by a specific method.  The LOD includes any adjustments from dilutions, concentrations or moisture content, 
where applicable. (DoD report formats only.) 
Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Limit of Quantitation: The value at which an instrument can accurately measure an analyte at a specific concentration. The 
LOQ includes any adjustments from dilutions, concentrations or moisture content, where applicable. (DoD report formats 
only.)

Method Detection Limit: This value represents the level to which target analyte concentrations are reported as estimated 
values, when those target analyte concentrations are quantified below the reporting limit (RL). The MDL includes any 
adjustments from dilutions, concentrations or moisture content, where applicable.
Matrix Spike Sample: A sample prepared by adding a known mass of target analyte to a specified amount of matrix sample for
which an independent estimate of target analyte concentration is available. For Method 332.0, the spike recovery is calculated 
using the native concentration, including estimated values.
Matrix Spike Sample Duplicate: Refer to MS.

Not Applicable.

Not Calculated:  Term is utilized when one or more of the results utilized in the calculation are non-detect at the parameter's 
reporting unit.
N-Nitrosodiphenylamine/Diphenylamine.

Not Ignitable. 

Non-Plastic: Term is utilized for the analysis of Atterberg Limits in soil.

No Results: Term is utilized when 'No Target Compounds Requested' is reported for the analysis of Volatile or Semivolatile 
Organic TIC only requests.
Reporting Limit:  The value at which an instrument can accurately measure an analyte at a specific concentration. The RL 
includes any adjustments from dilutions, concentrations or moisture content, where applicable.
Relative Percent Difference:  The results from matrix and/or matrix spike duplicates are primarily designed to assess the 
precision of analytical results in a given matrix and are expressed as relative percent difference (RPD).  Values which are less 
than five times the reporting limit for any individual parameter are evaluated by utilizing the absolute difference between the 
values; although the RPD value will be provided in the report.
Standard Reference Material: A reference sample of a known or certified value that is of the same or similar matrix as the 
associated field samples.
Semi-dynamic Tank Leaching Procedure per EPA Method 1315.

Toxic Equivalency Factors: The values assigned to each dioxin and furan to evaluate their toxicity relative to 2,3,7,8-TCDD.

Toxic Equivalent: The measure of a sample's toxicity derived by multiplying each dioxin and furan by its corresponding TEF 
and then summing the resulting values.
Tentatively Identified Compound: A compound that has been identified to be present and is not part of the target compound 
list (TCL) for the method and/or program. All TICs are qualitatively identified and reported as estimated concentrations.

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L223434360 OLYMPIA

2491 07/01/22

Terms

Analytical Method: Both the document from which the method originates and the analytical reference method. (Example: EPA 8260B is 
shown as 1,8260B.) The codes for the reference method documents are provided in the References section of the Addendum.
Chlordane: The target compound Chlordane (CAS No. 57-74-9) is reported for GC ECD analyses. Per EPA,this compound "refers to a 
mixture of chlordane isomers, other chlorinated hydrocarbons and numerous other components." (Reference: USEPA Toxicological Review 
of Chlordane, In Support of Summary Information on the Integrated Risk Information System (IRIS), December 1997.)
Difference: With respect to Total Oxidizable Precursor (TOP) Assay analysis, the difference is defined as the Post-Treatment value minus the
Pre-Treatment value. 
Final pH: As it pertains to Sample Receipt & Container Information section of the report, Final pH reflects pH of container determined after 
adjustment at the laboratory, if applicable. If no adjustment required, value reflects Initial pH.
Frozen Date/Time: With respect to Volatile Organics in soil, Frozen Date/Time reflects the date/time at which associated Reagent Water-
preserved vials were initially frozen. Note: If frozen date/time is beyond 48 hours from sample collection, value will be reflected in 'bold'.
Gasoline Range Organics (GRO): Gasoline Range Organics (GRO) results include all chromatographic peaks eluting from Methyl tert butyl 
ether through Naphthalene, with the exception of GRO analysis in support of State of Ohio programs, which includes all chromatographic 
peaks eluting from Hexane through Dodecane.
Initial pH: As it pertains to Sample Receipt & Container Information section of the report, Initial pH reflects pH of container determined upon
receipt, if applicable.
PAH Total: With respect to Alkylated PAH analyses, the 'PAHs, Total' result is defined as the summation of results for all or a subset of the 
following compounds: Naphthalene, C1-C4 Naphthalenes, 2-Methylnaphthalene, 1-Methylnaphthalene, Biphenyl, Acenaphthylene, 
Acenaphthene, Fluorene, C1-C3 Fluorenes, Phenanthrene, C1-C4 Phenanthrenes/Anthracenes, Anthracene, Fluoranthene, Pyrene, C1-C4 
Fluoranthenes/Pyrenes, Benz(a)anthracene, Chrysene, C1-C4 Chrysenes, Benzo(b)fluoranthene, Benzo(j)+(k)fluoranthene, Benzo(e)pyrene, 
Benzo(a)pyrene, Perylene, Indeno(1,2,3-cd)pyrene, Dibenz(ah)+(ac)anthracene, Benzo(g,h,i)perylene. If a 'Total' result is requested, the 
results of its individual components will also be reported.
PFAS Total: With respect to PFAS analyses, the 'PFAS, Total (5)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, 
PFNA and PFOS. In addition, the 'PFAS, Total (6)' result is defined as the summation of results for: PFHpA, PFHxS, PFOA, PFNA, PFDA 
and PFOS. For MassDEP DW compliance analysis only, the 'PFAS, Total (6)' result is defined as the summation of results at or above the 
RL. Note: If a 'Total' result is requested, the results of its individual components will also be reported.
Total: With respect to Organic analyses, a 'Total' result is defined as the summation of results for individual isomers or Aroclors. If a 'Total' 
result is requested, the results of its individual components will also be reported. This is applicable to 'Total' results for methods 8260, 8081 
and 8082.

Data Qualifiers

A

B

C

D

E

F

G

H

I

J

M

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

 -

Spectra identified as "Aldol Condensates" are byproducts of the extraction/concentration procedures when acetone is introduced in 
the process.
The analyte was detected above the reporting limit in the associated method blank. Flag only applies to associated field samples that 
have detectable concentrations of the analyte at less than ten times (10x) the concentration found in the blank. For MCP-related 
projects, flag only applies to associated field samples that have detectable concentrations of the analyte at less than ten times (10x) 
the concentration found in the blank. For DOD-related projects, flag only applies to associated field samples that have detectable 
concentrations of the analyte at less than ten times (10x) the concentration found in the blank AND the analyte was detected above 
one-half the reporting limit (or above the reporting limit for common lab contaminants) in the associated method blank. For NJ-
Air-related projects, flag only applies to associated field samples that have detectable concentrations of the analyte above the 
reporting limit. For NJ-related projects (excluding Air), flag only applies to associated field samples that have detectable 
concentrations of the analyte, which was detected above the reporting limit in the associated method blank or above five times the 
reporting limit for common lab contaminants (Phthalates, Acetone, Methylene Chloride, 2-Butanone). 
Co-elution: The target analyte co-elutes with a known lab standard (i.e. surrogate, internal standards, etc.) for co-extracted 
analyses.
Concentration of analyte was quantified from diluted analysis. Flag only applies to field samples that have detectable concentrations 
of the analyte.
Concentration of analyte exceeds the range of the calibration curve and/or linear range of the instrument.

The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an 
estimated maximum concentration.
The concentration may be biased high due to matrix interferences (i.e, co-elution) with non-target compound(s). The result should 
be considered estimated.
The analysis of pH was performed beyond the regulatory-required holding time of 15 minutes from the time of sample collection.

The lower value for the two columns has been reported due to obvious interference.

Estimated value. This represents an estimated concentration for Tentatively Identified Compounds (TICs).

Reporting Limit (RL) exceeds the MCP CAM Reporting Limit for this analyte.

1 The reference for this analyte should be considered modified since this analyte is absent from the target analyte list of the 
original method.

 -

Footnotes
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Report Format: Data Usability Report

Project Name:

Project Number:

Lab Number:

Report Date:

L223434360 OLYMPIA

2491 07/01/22

Data Qualifiers

ND

NJ

P

Q

R

RE

S

V

Z

 -

 -

 -

 -

 -

 -

 -

 -

 -

Not detected at the reporting limit (RL) for the sample.

Presumptive evidence of compound. This represents an estimated concentration for Tentatively Identified Compounds (TICs), where 
the identification is based on a mass spectral library search.
The RPD between the results for the two columns exceeds the method-specified criteria.

The quality control sample exceeds the associated acceptance criteria. For DOD-related projects, LCS and/or Continuing Calibration
Standard exceedences are also qualified on all associated sample results.  Note: This flag is not applicable for matrix spike recoveries
when the sample concentration is greater than 4x the spike added or for batch duplicate RPD when the sample concentrations are less
than 5x the RL. (Metals only.)
Analytical results are from sample re-analysis.

Analytical results are from sample re-extraction.

Analytical results are from modified screening analysis. 

The surrogate associated with this target analyte has a recovery outside the QC acceptance limits. (Applicable to MassDEP DW 
Compliance samples only.)
The batch matrix spike and/or duplicate associated with this target analyte has a recovery/RPD outside the QC acceptance limits. 
(Applicable to MassDEP DW Compliance samples only.)
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Alpha Analytical performs services with reasonable care and diligence normal to the analytical testing
laboratory industry.  In the event of an error, the sole and exclusive responsibility of Alpha Analytical
shall be to re-perform the work at it's own expense.  In no event shall Alpha Analytical be held liable
for any incidental, consequential or special damages, including but not limited to, damages in any way
connected with the use of, interpretation of, information or analysis provided by Alpha Analytical.

We strongly urge our clients to comply with EPA protocol regarding sample volume, preservation, cooling,
containers, sampling procedures, holding time and splitting of samples in the field.

LIMITATION OF LIABILITIES

121

141

Standard Methods for the Examination of Water and Wastewater. APHA-AWWA-WEF. 
Standard Methods Online.

EPA Test Methods (SW-846) with QC Requirements & Performance Standards for the 
Analysis of EPA SW-846 Methods under the Massachusetts Contingency Plan, WSC-
CAM-IIA and IIB, November 2021.

Project Name:

Project Number:

Lab Number:

Report Date:

L223434360 OLYMPIA

2491

REFERENCES 

07/01/22
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Alpha Analytical, Inc. ID No.:17873  
Facility: Company-wide                  Revision 19
Department: Quality Assurance Published Date: 4/2/2021 1:14:23 PM
Title: Certificate/Approval Program Summary Page 1 of 1

Document Type:  Form      Pre-Qualtrax Document ID: 08-113

Certification Information

The following analytes are not included in our Primary NELAP Scope of Accreditation:

Westborough Facility
EPA 624/624.1: m/p-xylene, o-xylene, Naphthalene
EPA 625/625.1: alpha-Terpineol
EPA 8260C/8260D: NPW: 1,2,4,5-Tetramethylbenzene; 4-Ethyltoluene, Azobenzene; SCM: Iodomethane (methyl iodide), 1,2,4,5-Tetramethylbenzene; 
4-Ethyltoluene.
EPA 8270D/8270E:  NPW: Dimethylnaphthalene,1,4-Diphenylhydrazine, alpha-Terpineol; SCM: Dimethylnaphthalene,1,4-Diphenylhydrazine.
SM4500: NPW:  Amenable Cyanide; SCM: Total Phosphorus, TKN, NO2, NO3.

Mansfield Facility
SM 2540D:  TSS
EPA 8082A: NPW:  PCB: 1, 5, 31, 87,101, 110, 141, 151, 153, 180, 183, 187.
EPA TO-15: Halothane, 2,4,4-Trimethyl-2-pentene, 2,4,4-Trimethyl-1-pentene, Thiophene, 2-Methylthiophene, 
3-Methylthiophene, 2-Ethylthiophene, 1,2,3-Trimethylbenzene, Indan, Indene, 1,2,4,5-Tetramethylbenzene, Benzothiophene, 1-Methylnaphthalene. 
Biological Tissue Matrix:  EPA 3050B

The following analytes are included in our Massachusetts DEP Scope of Accreditation

Westborough Facility:

Drinking Water
EPA 300.0: Chloride, Nitrate-N, Fluoride, Sulfate; EPA 353.2: Nitrate-N, Nitrite-N; SM4500NO3-F: Nitrate-N, Nitrite-N; SM4500F-C, SM4500CN-CE, 
EPA 180.1, SM2130B, SM4500Cl-D, SM2320B, SM2540C, SM4500H-B, SM4500NO2-B
EPA 332: Perchlorate; EPA 524.2:  THMs and VOCs; EPA 504.1: EDB, DBCP.
Microbiology: SM9215B; SM9223-P/A, SM9223B-Colilert-QT,SM9222D.

Non-Potable Water
SM4500H,B, EPA 120.1, SM2510B, SM2540C, SM2320B, SM4500CL-E, SM4500F-BC, SM4500NH3-BH:  Ammonia-N and Kjeldahl-N, EPA 350.1: 
Ammonia-N, LACHAT 10-107-06-1-B: Ammonia-N, EPA 351.1, SM4500NO3-F, EPA 353.2: Nitrate-N, SM4500P-E, SM4500P-B, E, SM4500SO4-E, 
SM5220D, EPA 410.4, SM5210B, SM5310C, SM4500CL-D, EPA 1664, EPA 420.1, SM4500-CN-CE, SM2540D, EPA 300: Chloride, Sulfate, Nitrate. 
EPA 624.1: Volatile Halocarbons & Aromatics, 
EPA 608.3: Chlordane, Toxaphene, Aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, Dieldrin, DDD, DDE, DDT, Endosulfan I, Endosulfan II, 
Endosulfan sulfate, Endrin, Endrin Aldehyde, Heptachlor, Heptachlor Epoxide, PCBs
EPA 625.1: SVOC (Acid/Base/Neutral Extractables), EPA 600/4-81-045: PCB-Oil.  
Microbiology: SM9223B-Colilert-QT; Enterolert-QT, SM9221E, EPA 1600, EPA 1603, SM9222D.

Mansfield Facility:

Drinking Water
EPA 200.7: Al, Ba, Cd, Cr, Cu, Fe, Mn, Ni, Na, Ag, Ca, Zn. EPA 200.8: Al, Sb, As, Ba, Be, Cd, Cr, Cu, Pb, Mn, Ni, Se, Ag, TL, Zn. EPA 245.1 Hg.
EPA 522, EPA 537.1.

Non-Potable Water
EPA 200.7: Al, Sb, As, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo, Ni, K, Se, Ag, Na, Sr, TL, Ti, V, Zn. 
EPA 200.8: Al, Sb, As, Be, Cd, Cr, Cu, Fe, Pb, Mn, Ni, K, Se, Ag, Na, TL, Zn.
EPA 245.1 Hg. 
SM2340B

For a complete listing of analytes and methods, please contact your Alpha Project Manager.
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U.S. EPA Region 1 
1 

 

 
TECHNICAL MEMORANDUM 

OLYMPIA PROPERTY 

WELLS G&H SUPERFUND SITE 

60 OLYMPIA AVENUE, WOBURN, MA 

 

 
TO: Joe LeMay, EPA RPM 
FROM: Diane Sullivan, Ph.D., Risk Assessor/Toxicologist 
THROUGH: Eric Evans, P.G., Project Manager 
DATE:  April 8, 2022 
SUBJECT: Comparison of Post-Excavation Soils with ROD Soil Action Levels, 

Olympia Property, Wells G&H Superfund Site, Woburn, MA 
CONTRACT NO: 68HE0318D0006, Task Order 68HE0120F0033 
 
In accordance with the Statement of Work presented in Appendix D of the March 17, 2003, United 
States Environmental Protection Agency (EPA) Administrative Order on Consent for Removal 
Action (CERCLA Docket No. 01-2003-0023; the "Order") for the 60 Olympia Avenue property 
(referred to herein as the Olympia Property), GeoInsight prepared and implemented a Work Plan 
on behalf of Olympia Nominee Trust, the current owner of the Olympia Property, for the 
excavation and off-site disposal of surficial soil impacted with polychlorinated biphenyls (PCBs) 
and carcinogenic polycyclic aromatic hydrocarbons (cPAHs). The identified areas of contaminated 
soil contained PCBs and cPAHs at concentrations above the Wells G&H Operable Unit 1 Record 
of Decision (ROD) Soil Action Levels (1.04 milligrams per kilogram [mg/kg] for total PCBs and 
0.694 mg/kg for total cPAHs). Removal action activities associated with the excavation and 
off-site disposal of PCB- and cPAH-impacted surface soils were completed at the Olympia 
Property from May through September 2003. 
 
As part of the remedial activities, pre-Work Plan surface soil sampling was conducted within the 
PCB and cPAH areas, some of which were excavated during the removal action. Post-excavation 
confirmation soil sampling and analysis for cPAHs and total PCBs was also performed. 
 
The purpose of this memorandum is to evaluate whether the soil removal action has resulted in 
soil concentrations that comply with the ROD Soil Action Levels. The approach used for the 
compliance evaluation is discussed separately for total PCBs and cPAHs.  
 
Total PCBs 

 
Following the completion of the PCB remedial activities, four pre-Work Plan (i.e., CPS-series 
samples) and 33 post-excavation soil samples are available for the compliance evaluation. These 
samples were collected in areas outside the limits of the PCB soil excavation. Four of the individual 
PCB samples results, ranging from 1.2 mg/kg to 3.53 mg/kg, slightly exceed the ROD Action 
Level of 1.04 mg/kg for total PCBs. The analytical results for the available samples are presented 
in Table 1.  
 



HGL— Comparison of Post-Excavation Soils with ROD Soil Action Levels, Olympia Property 

U.S. EPA Region 1 
2 

Rather than using a point-by-point comparison, compliance with the ROD Action Level can be 
demonstrated using a statistical approach. EPA’s ProUCL software version 5.1 (2016) was used 
to calculate a 95% Upper Confidence Limit (UCL) on the arithmetic mean concentration. The 95% 
UCL is then compared to the ROD Action Level to demonstrate compliance. The ProUCL output 
is included as Attachment A. 

The 95% UCL recommended by the ProUCL software program is 0.778 mg/kg, which is less than 
the ROD Action Level of 1.04 mg/kg for total PCBs; therefore, the ROD action level for PCBs 
appears to be attained. 

Carcinogenic PAHs 

Since the ROD was signed in 1989, EPA published guidance related to the relative toxicity or 
potency of the seven cPAHs. EPA’s 1993 Provisional Guidance for Quantitative Risk Assessment 
of Polycyclic Aromatic Hydrocarbons details the development of Relative Potency Factors for 
each of the seven cPAHs, relative to benzo(a)pyrene (BaP) which was assigned a Relative Potency 
Factor of 1. A BaP equivalent concentration for each sample can be calculated by applying the 
Relative Potency Factors to the concentrations of the individual cPAHs in a sample. This results 
in a BaP equivalent concentration for each sample, upon summing. The Relative Potency Factors 
are presented in Table 2. Whereas dibenz(a,h)anthracene (one of the seven cPAHs) was not 
detected in any of the samples, its Relative Potency Factor does not appear on Table 2. 

Following the completion of the cPAH remedial activities, two pre-Work Plan (i.e., SPS-series 
samples) and eight post-excavation samples are available for the compliance evaluation. These 
samples were collected outside the limits of the PAH soil excavation. For each of these samples, 
a BaP equivalent concentration was calculated, as presented on Table 2, based on the sum of their 
detected individual cPAH concentrations multiplied by their respective Relative Potency Factors. 
Three of the BaP equivalent concentrations, ranging from 0.923 mg/kg to 1.95 mg/kg, slightly 
exceed the ROD Action Level of 0.694 mg/kg for cPAHs.  

Consistent with the total PCB evaluation, EPA’s ProUCL software version 5.1 (2016) was then 
used to calculate a 95% UCL for the BaP equivalent concentrations. The ProUCL output is 
included as Attachment B. 

The 95% UCL recommended by the ProUCL software program is 1.004 mg/kg which exceeds the 
ROD Action Level of 0.694 mg/kg for cPAHs; therefore, the ROD action level for PAHs appears 
to have not been attained, and further PAH soil excavation appears to be necessary in the vicinity 
of post-excavation samples SPE-1, SPE-6, and SPE-8. 



Sample ID Unit Concentration Qualifier
CPS-1 mg/kg 0.032

CPS-2 mg/kg 0.050

CPS-3 mg/kg 0.040

CPS-4 mg/kg 0.86

CPE-11 mg/kg 0.31

CPE-10 mg/kg 0.27

CPE-9 mg/kg 0.87

CPE-8 mg/kg 0.29 U
CPE-7 mg/kg 0.25 U
CPE-6 mg/kg 0.29 U
CPE-5 mg/kg 0.25 U
CPE-19 mg/kg 0.58

CPE-18 mg/kg 0.62

CPE-12 mg/kg 1.2

CPE-4 mg/kg 0.25 U
CPX-13 mg/kg 0.10 U
CPX-14 mg/kg 0.10 U
CPX-15 mg/kg 0.14

CPX-16 mg/kg 0.10 U
CPX-17 mg/kg 0.10 U
CPX-18 mg/kg 0.10 U
CPX-19 mg/kg 0.11

CPX-20 mg/kg 0.18

CPX-1 mg/kg 0.10 U
CPX-2 mg/kg 0.51

CPX-3 mg/kg 0.10 U
CPX-7 mg/kg 0.59

CPX-8 mg/kg 1.2

CPX-10 mg/kg 0.37

PCB-X-1 mg/kg 0.213

PCB-X-2 mg/kg 0.003 U
PCB-X-3 mg/kg 0.003 U
PCB-X-4 mg/kg 0.373

PCB-X-5 mg/kg 0.051

PCB-X-6 mg/kg 3.53

PCB-X-7 mg/kg 3.15

PCB-X-8 mg/kg 0.003 U
95% UCL mg/kg 0.778

Notes:
PCBs - Polychlorinated Biphenyls.
mg/kg - milligrams per kilogram.
95% UCL - 95% Upper Confidence Limit as calculated by EPA's ProUCL Software Version 5.1 (2016).

TABLE 1  

SUMMARY OF PRE-WORK PLAN AND POST EXCAVATION SOIL ANALYTICAL  DATA - PCBs 

60 OLYMPIA AVENUE

WOBURN, MASSACHUSETTS



Sample I.D.                      
Sampling Date
Constituent (cPAHs)

Units Relative Potency 
Factor

SPE-1 
06/04/03 Qualifier SPE-2 

06/04/03 Qualifier SPE-3 
06/04/03 Qualifier SPE-4 

06/04/03 Qualifier SPE-5 
06/04/03 Qualifier SPE-6 

06/04/03 Qualifier
SPE-7 

06/04/03 
combo

Qualifier SPE-8 
06/04/03 Qualifier SPS-2

04/10/2013 Qualifier SPS-5 
04/10/2013 Qualifier

Benzo(a)anthracene mg/kg 0.1 1.3 0.199 U 0.192 U 0.091 U 0.168 U 1.8 0.1635 U 0.70 0.16 0.16

Benzo(b) fluoranthene mg/kg 0.1 1.6 0.199 U 0.192 U 0.091 U 0.29 1.9 0.1635 U 0.92 0.26 0.25

Benzo(k) fluoranthene mg/kg 0.01 1.0 0.199 U 0.192 U 0.091 U 0.168 U 1.2 0.1635 U 0.58 0.15 0.10 U
Benzo(a)pyrene mg/kg 1 1.5 0.199 U 0.192 U 0.091 U 0.168 U 1.5 0.1635 U 0.72 0.2 0.17

Chrysene mg/kg 0.001 1.5 0.199 U 0.192 U 0.091 U 0.26 1.9 0.1635 U 0.82 0.37 0.19

Indeno(1,2,3-cd)pyrene mg/kg 0.1 0.78 0.199 U 0.192 U 0.091 U 0.168 U 0.7 0.1635 U 0.34 0.111 U 0.10 U

BaP Equivalent Concentration mg/kg 1.88 0.199 U 0.192 U 0.091 U 0.0293 1.95 0.164 U 0.923 0.244 0.211 1.004 95% UCL

Notes:
cPAH - Carcinogenic Polycyclic Aromatic Hydrocarbon.
mg/kg - milligrams per kilogram.
BaP - Benzo(a)pyrene
The BaP Equivalent Concentration is calculated by summing the detected concentrations in each sample multiplied by their respective Relative Potency Factors.
Relative Potency Factors from EPA's 1993 Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.
95% UCL - 95% Upper Confidence Limit as calculated by EPA's ProUCL Software Version 5.1 (2016).

TABLE 2

SUMMARY OF PRE-WORK PLAN AND POST EXCAVATION SOIL ANALTYICAL  DATA- PAHs 60 OLYMPIA AVENUE

WOBURN, MASSACHUSETTS



Mean (detects)    0.693

Theta hat (MLE)    0.861 Theta star (bias corrected MLE)    0.955

nu hat (MLE)   35.42 nu star (bias corrected)   31.93

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)    0.805 k star (bias corrected MLE)    0.726

K-S Test Statistic    0.117 Kolmogorov-Smirnov GOF

5% K-S Critical Value    0.192 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic    0.399 Anderson-Darling GOF Test

5% A-D Critical Value    0.78 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    1.236 99% KM Chebyshev UCL    1.718

   95% KM (z) UCL    0.639    95% KM Bootstrap t UCL    0.867

90% KM Chebyshev UCL    0.815 95% KM Chebyshev UCL    0.991

KM SD    0.771    95% KM (BCA) UCL    0.66

   95% KM (t) UCL    0.645    95% KM (Percentile Bootstrap) UCL    0.645

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    0.425 KM Standard Error of Mean    0.13

Lilliefors Test Statistic    0.259 Lilliefors GOF Test

5% Lilliefors Critical Value    0.184 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic    0.668 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value    0.911 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects -1.103 SD of Logged Detects    1.321

Median Detects    0.372 CV Detects    1.339

Skewness Detects    2.361 Kurtosis Detects    5.282

Variance Detects    0.861 Percent Non-Detects   40.54%

Mean Detects    0.693 SD Detects    0.928

Minimum Detect   0.032 Minimum Non-Detect  0.003

Maximum Detect    3.53 Maximum Non-Detect    0.29

Number of Detects   22 Number of Non-Detects   15

Number of Distinct Detects   21 Number of Distinct Non-Detects       4

PCBs

General Statistics

Total Number of Observations   37 Number of Distinct Observations   25

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.13/29/2022 8:55:03 AM

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Attachment A
ProUCL Report - PCBs



KM SD (logged)    2.122    95% Critical H Value (KM-Log)    3.91

KM Standard Error of Mean (logged)    0.412

KM SD (logged)    2.122    95% Critical H Value (KM-Log)    3.91

KM Standard Error of Mean (logged)    0.412    95% H-UCL (KM -Log)    3.301

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) -2.441 KM Geo Mean   0.0871

   95% BCA Bootstrap UCL    0.752    95% Bootstrap t UCL    0.869

   95% H-UCL (Log ROS)    1.375

SD in Original Scale    0.781 SD in Log Scale    1.733

   95% t UCL (assumes normality of ROS data)    0.643    95% Percentile Bootstrap UCL    0.652

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    0.427 Mean in Log Scale -2.149

Lilliefors Test Statistic    0.104 Lilliefors GOF Test

5% Lilliefors Critical Value    0.184 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic    0.966 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value    0.911 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)    0.758 95% Gamma Adjusted KM-UCL (use when n<50)    0.778

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (22.02, α)   12.36 Adjusted Chi Square Value (22.02, β)   12.04

80% gamma percentile (KM)    0.651 90% gamma percentile (KM)    1.256

95% gamma percentile (KM)    1.951 99% gamma percentile (KM)    3.759

nu hat (KM)   22.52 nu star (KM)   22.02

theta hat (KM)    1.398 theta star (KM)    1.429

Variance (KM)    0.595 SE of Mean (KM)    0.13

k hat (KM)    0.304 k star (KM)    0.298

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    0.425 SD (KM)    0.771

Approximate Chi Square Value (28.52, α)   17.33 Adjusted Chi Square Value (28.52, β)   16.95

95% Gamma Approximate UCL (use when n>=50)    0.685 95% Gamma Adjusted UCL (use when n<50)    0.7

nu hat (MLE)   29.58 nu star (bias corrected)   28.52

Adjusted Level of Significance (β)   0.0431

k hat (MLE)    0.4 k star (bias corrected MLE)    0.385

Theta hat (MLE)    1.041 Theta star (bias corrected MLE)    1.08

Maximum    3.53 Median   0.051

SD    0.786 CV    1.889

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum   0.01 Mean    0.416

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)      0.778

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.775 SD in Log Scale       1.842

   95% t UCL (Assumes normality)       0.655    95% H-Stat UCL       2.111

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.44 Mean in Log Scale     -2.023



Mean (detects)    0.873

Theta hat (MLE)    1.095 Theta star (bias corrected MLE)    1.713

nu hat (MLE)    9.574 nu star (bias corrected)    6.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)    0.798 k star (bias corrected MLE)    0.51

K-S Test Statistic    0.206 Kolmogorov-Smirnov GOF

5% K-S Critical Value    0.343 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic    0.344 Anderson-Darling GOF Test

5% A-D Critical Value    0.72 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    2.131 99% KM Chebyshev UCL    3.078

   95% KM (z) UCL    0.956    95% KM Bootstrap t UCL    1.481

90% KM Chebyshev UCL    1.302 95% KM Chebyshev UCL    1.649

KM SD    0.738    95% KM (BCA) UCL    1.012

95% KM (t) UCL    1.004 95% KM (Percentile Bootstrap) UCL    0.96

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    0.536 KM Standard Error of Mean    0.255

Lilliefors Test Statistic    0.267 Lilliefors GOF Test

5% Lilliefors Critical Value    0.325 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic    0.836 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value    0.788 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects -0.88 SD of Logged Detects    1.618

Median Detects    0.583 CV Detects    0.989

Skewness Detects    0.53 Kurtosis Detects -2.168

Variance Detects    0.746 Percent Non-Detects   40%

Mean Detects    0.873 SD Detects    0.864

Minimum Detect   0.0293 Minimum Non-Detect   0.091

Maximum Detect    1.954 Maximum Non-Detect    0.199

Number of Distinct Detects       6 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations   10 Number of Distinct Observations   10

Benzo(a)pyrene equivalent concentrations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Detects       6 Number of Non-Detects       4

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.13/29/2022 9:21:20 AM

Number of Bootstrap Operations   2000

Attachment B
ProUCL Report - PAHs



KM SD (logged)       1.731    95% Critical H Value (KM-Log)       4.75

KM Standard Error of Mean (logged)       0.6

KM SD (logged)       1.731    95% Critical H Value (KM-Log)       4.75

KM Standard Error of Mean (logged)       0.6    95% H-UCL (KM -Log)       9.969

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -1.94 KM Geo Mean       0.144

   95% BCA Bootstrap UCL       1.035    95% Bootstrap t UCL       1.531

   95% H-UCL (Log ROS)      14.75

SD in Original Scale       0.777 SD in Log Scale       1.81

   95% t UCL (assumes normality of ROS data)       0.987    95% Percentile Bootstrap UCL       0.96

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.536 Mean in Log Scale     -1.925

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

5% Lilliefors Critical Value       0.325 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.899 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       1.479    95% Gamma Adjusted KM-UCL (use when n<50)       1.793

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (8.72, α)       3.159 Adjusted Chi Square Value (8.72, β)       2.606

80% gamma percentile (KM)       0.872 90% gamma percentile (KM)       1.489

95% gamma percentile (KM)       2.16 99% gamma percentile (KM)       3.832

nu hat (KM)      10.55 nu star (KM)       8.72

theta hat (KM)       1.015 theta star (KM)       1.229

Variance (KM)       0.544 SE of Mean (KM)       0.255

k hat (KM)       0.528 k star (KM)       0.436

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.536 SD (KM)       0.738

Approximate Chi Square Value (6.69, α)       2.003 Adjusted Chi Square Value (6.69, β)       1.589

95% Gamma Approximate UCL (use when n>=50)       1.764 95% Gamma Adjusted UCL (use when n<50)       2.224

nu hat (MLE)       7.656 nu star (bias corrected)       6.693

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.383 k star (bias corrected MLE)       0.335

Theta hat (MLE)       1.379 Theta star (bias corrected MLE)       1.578

Maximum       1.954 Median       0.12

SD       0.783 CV       1.483

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.528

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       1.004

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.763 SD in Log Scale       1.501

   95% t UCL (Assumes normality)       0.999    95% H-Stat UCL       5.366

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.556 Mean in Log Scale     -1.552
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ESMI NH
67 International Dr
Loudon, NH 03307
Ph: Fax:

2884742Ticket:

Out:
In:08/17/2022

08/17/2022

Date Time
10:01:54
10:01:54

Scale
ESMINH
ESMINH

Manifest:
Vehicle:
Decal:

Customer: Carrier:

Net:
Tare:

Gross: 55,180
35,740
19,440

Lbs. Tns

9.72
17.87
27.5981722WOBURN

TRIDENT210

Miscellaneous -  Esmi 
Esmi

Address:
Generator:Charles Whitten

60 Olympia Ave.
WOBURN, MA 01801

Material
Recyclable soil/rock/material
Comment:

Driver Facility ESMI NH

Profile #:223291922
Job:Olympia Ave - Woburn MA

Address:60 Olympia Ave.
WOBURN, MA 01801

Angela Holub
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PAH AREA - PROUCL OUTPUT 
  



Attachment E
ProUCL Output for PAH Area 

August 23, 2022

Theta hat (MLE)       0.201 Theta star (bias corrected MLE)       0.406

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.392 k star (bias corrected MLE)       0.69

K-S Test Statistic       0.155 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.362 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.185 Anderson-Darling GOF Test

5% A-D Critical Value       0.687 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.391 99% KM Chebyshev UCL       0.557

   95% KM (z) UCL       0.184    95% KM Bootstrap t UCL       0.193

90% KM Chebyshev UCL       0.245 95% KM Chebyshev UCL       0.306

KM SD       0.162    95% KM (BCA) UCL       0.194

95% KM (t) UCL       0.189 95% KM (Percentile Bootstrap) UCL       0.194

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       0.11 KM Standard Error of Mean      0.0449

Lilliefors Test Statistic       0.214 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.947 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects -1.673 SD of Logged Detects       1.146

Median Detects       0.212 CV Detects       0.838

Skewness Detects       0.941 Kurtosis Detects       0.609

Variance Detects      0.0552 Percent Non-Detects      70.59%

Mean Detects       0.28 SD Detects       0.235

Minimum Detect      0.0311 Minimum Non-Detect      0.0293

Maximum Detect       0.64 Maximum Non-Detect       0.63

Number of Detects       5 Number of Non-Detects      12

Number of Distinct Detects       5 Number of Distinct Non-Detects      11

General Statistics

Total Number of Observations      17 Number of Distinct Observations      15

Number of Bootstrap Operations   2000

PAH

From File   Table_4_Copy of PAHWoburn_June28_2022_TableforUCL_revised2_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.18/23/2022 3:16:02 PM



Attachment E
ProUCL Output for PAH Area 

August 23, 2022

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) -2.888 KM Geo Mean      0.0557

   95% BCA Bootstrap UCL       0.197    95% Bootstrap t UCL       0.275

   95% H-UCL (Log ROS)       0.22

SD in Original Scale       0.169 SD in Log Scale       1.257

   95% t UCL (assumes normality of ROS data)       0.169    95% Percentile Bootstrap UCL       0.165

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0972 Mean in Log Scale -3.271

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.943 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)       0.232    95% Gamma Adjusted KM-UCL (use when n<50)       0.252

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (14.38, α)       6.833 Adjusted Chi Square Value (14.38, β)       6.293

80% gamma percentile (KM)       0.179 90% gamma percentile (KM)       0.308

95% gamma percentile (KM)       0.45 99% gamma percentile (KM)       0.802

nu hat (KM)      15.84 nu star (KM)      14.38

theta hat (KM)       0.237 theta star (KM)       0.261

Variance (KM)      0.0261 SE of Mean (KM)      0.0449

k hat (KM)       0.466 k star (KM)       0.423

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.11 SD (KM)       0.162

Approximate Chi Square Value (14.80, α)       7.122 Adjusted Chi Square Value (14.80, β)       6.57

95% Gamma Approximate UCL (use when n>=50)       0.186 95% Gamma Adjusted UCL (use when n<50)       0.202

nu hat (MLE)      16.35 nu star (bias corrected)      14.8

Adjusted Level of Significance (β)      0.0346

k hat (MLE)       0.481 k star (bias corrected MLE)       0.435

Theta hat (MLE)       0.186 Theta star (bias corrected MLE)       0.206

Maximum       0.64 Median      0.01

SD       0.173 CV       1.933

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0895

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)       0.28

nu hat (MLE)      13.92 nu star (bias corrected)       6.9



Attachment E
ProUCL Output for PAH Area 

August 23, 2022

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.189

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.161 SD in Log Scale       0.991

   95% t UCL (Assumes normality)       0.214    95% H-Stat UCL       0.289

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.145 Mean in Log Scale -2.39

KM SD (logged)       1.027    95% Critical H Value (KM-Log)       2.709

KM Standard Error of Mean (logged)       0.299

KM SD (logged)       1.027    95% Critical H Value (KM-Log)       2.709

KM Standard Error of Mean (logged)       0.299    95% H-UCL (KM -Log)       0.189
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PCB AREA - PROUCL OUTPUT 
  



GeoInsight ProUCL Output - PCBs

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.16/21/2022 11:11:03 AM

Number of Bootstrap Operations   2000

PCB

From File   PCBWoburn_b.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Detects      22 Number of Non-Detects      15

Number of Distinct Detects      21 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      37 Number of Distinct Observations      25

Variance Detects       0.861 Percent Non-Detects      40.54%

Mean Detects       0.693 SD Detects       0.928

Minimum Detect      0.032 Minimum Non-Detect     0.003

Maximum Detect       3.53 Maximum Non-Detect       0.29

Mean of Logged Detects     -1.103 SD of Logged Detects       1.321

Median Detects       0.372 CV Detects       1.339

Skewness Detects       2.361 Kurtosis Detects       5.282

Lilliefors Test Statistic       0.259 Lilliefors GOF Test

5% Lilliefors Critical Value       0.184 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.668 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Detected Data Not Normal at 5% Significance Level

KM SD       0.771    95% KM (BCA) UCL       0.643

   95% KM (t) UCL       0.645    95% KM (Percentile Bootstrap) UCL       0.651

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean       0.425 KM Standard Error of Mean       0.13

97.5% KM Chebyshev UCL       1.236 99% KM Chebyshev UCL       1.718

   95% KM (z) UCL       0.639    95% KM Bootstrap t UCL       0.905

90% KM Chebyshev UCL       0.815 95% KM Chebyshev UCL       0.991

K-S Test Statistic       0.117 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.192 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.399 Anderson-Darling GOF Test

5% A-D Critical Value       0.78 Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)       0.861 Theta star (bias corrected MLE)       0.955

nu hat (MLE)      35.42 nu star (bias corrected)      31.93

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.805 k star (bias corrected MLE)       0.726



GeoInsight ProUCL Output - PCBs

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)       0.693

Maximum       3.53 Median      0.051

SD       0.786 CV       1.889

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.416

nu hat (MLE)      29.58 nu star (bias corrected)      28.52

Adjusted Level of Significance (β)      0.0431

k hat (MLE)       0.4 k star (bias corrected MLE)       0.385

Theta hat (MLE)       1.041 Theta star (bias corrected MLE)       1.08

Estimates of Gamma Parameters using KM Estimates

Mean (KM)       0.425 SD (KM)       0.771

Approximate Chi Square Value (28.52, α)      17.33 Adjusted Chi Square Value (28.52, β)      16.95

95% Gamma Approximate UCL (use when n>=50)       0.685 95% Gamma Adjusted UCL (use when n<50)       0.7

nu hat (KM)      22.52 nu star (KM)      22.02

theta hat (KM)       1.398 theta star (KM)       1.429

Variance (KM)       0.595 SE of Mean (KM)       0.13

k hat (KM)       0.304 k star (KM)       0.298

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (22.02, α)      12.36 Adjusted Chi Square Value (22.02, β)      12.04

80% gamma percentile (KM)       0.651 90% gamma percentile (KM)       1.256

95% gamma percentile (KM)       1.951 99% gamma percentile (KM)       3.759

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.966 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.911 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)       0.758 95% Gamma Adjusted KM-UCL (use when n<50)       0.778

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.427 Mean in Log Scale     -2.149

Lilliefors Test Statistic       0.104 Lilliefors GOF Test

5% Lilliefors Critical Value       0.184 Detected Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       0.728    95% Bootstrap t UCL       0.867

   95% H-UCL (Log ROS)       1.375

SD in Original Scale       0.781 SD in Log Scale       1.733

   95% t UCL (assumes normality of ROS data)       0.643    95% Percentile Bootstrap UCL       0.662

KM SD (logged)       2.122    95% Critical H Value (KM-Log)       3.91

KM Standard Error of Mean (logged)       0.412    95% H-UCL (KM -Log)       3.301

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)     -2.441 KM Geo Mean      0.0871



GeoInsight ProUCL Output - PCBs

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.44 Mean in Log Scale     -2.023

KM SD (logged)       2.122    95% Critical H Value (KM-Log)       3.91

KM Standard Error of Mean (logged)       0.412

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.775 SD in Log Scale       1.842

   95% t UCL (Assumes normality)       0.655    95% H-Stat UCL       2.111

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

Gamma Adjusted KM-UCL (use when k<=1 and 15 < n < 50 but k<=1)       0.778



 

 
 

PROJECT 2491-010 | October 12, 2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

GOOD FAITH ESTIMATE SUMMARY 



GOOD FAITH COST ESTIMATE SUMMARY
REMOVAL ACTION

60 OLYMPIA AVENUE
WOBURN, MASSACHUSETTS

Invoice Date  Invoice Number Invoice Total Activity/Notes

2003 Professional Services - GeoInsight

Multiple Multiple 128,949.70$             Prepare Work Plan, collect soil samples, oversee investigations and soil excavation

2003 Remedial Contractor - Trident

6/4/03 421 10,065.00$                 Soil excavation 

6/30/03 436 8,300.00$                    Soil excavation and waste pack loading 

8/5/03 471 2,415.00$                   Soil excavation

8/29/03 498 4,672.50$                   Soil excavation and waste pack loading

2003 Laboratory  - Spectrum Analytical Inc., Groundwater Analytical Inc., and GeoTesting Express

4/15/03 23040515 1,330.00$                    PCB and PAH analyses - preliminary 

4/25/03 23041022 360.00$                       PCB analyses

6/6/03 23060290 1,530.00$                    PCB and PAH analyses 

6/13/03 23060666 360.00$                       PCB analyses

6/27/03 23061400 900.00$                       PCB analyses

8/5/03 23080105 360.00$                       PCB analyses

4/18/03 71926 794.12$                        PCB and PAH analyses 

4/24/03 71984 77.94$                          TCLP for metals, disposal evaluation

6/3/03 N/A 3,524.90$                   TCE analyses

8/20/03 N/A 120.00$                       Grain size analyses

2003 Soil Disposal - EnviroWaste Management

7/15/03 2301 7,820.31$                   Soil disposal

8/25/03 2390 8,663.03$                   Soil disposal

2003 Drilling - Environmental Drilling and Diversified Environmental

6/5/03 N/A 2,674.60$                   Drilling/subsurface investigation for TCE in soil

8/20/03 N/A 2,942.50$                   Drilling/subsurface investigation for TCE in soil

2004 Professional Services - GeoInsight

Multiple Multiple 24,132.58$                 Data summary and tabulation, prepare Revised TCE Work Plan

2004 Laboratory - Groundwater Analytical Inc.

1/5/04 N/A 2,956.25$                    TCE analyses 

2022 Professional Services - GeoInsight (includes Action Plan preparation, sampling, laboratory testing, oversight, and final report)

5/21/22 457 2,240.75$                   PCB and PAH Removal Action

6/22/22 676 4,799.75$                   PCB and PAH Removal Action

7/26/22 891 3,010.86$                   PCB and PAH Removal Action

8/23/22 1046 17,377.71$                PCB and PAH Removal Action

9/17/22 1280 5,623.00$                   PCB and PAH Removal Action

9/26/22 1462 4,852.75$                   PCB and PAH Removal Action

11/1/22 N/A 10,000.00$                 PCB and PAH Removal Action (estimate - invoice pending) 

2022 Remedial Contractors/Vendors - Trident Environmental Group and Clean Earth

8/29/22 9783 3,032.80$                   Soil storage and transport

8/18/22 444346 588.06$                       Soil disposal

TOTAL 264,474.11$             
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